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RESEARCH MEMORANDUM

EFFECTS OF WING SWEEP, HORIZONTAL-TAIL CONFIGURATION, AND
A VENTRAL FIN ON STATIC STABILITY CHARACTERISTICS OF A
MODEL WITH A WING OF ASPECT RATIO 3 AT

MACH NUMBERS FROM 2.29 TO 4.65 %

By Byron M. Jaquet and Roger H. Fournier

SUMMARY

An investigation was made in the high Mach number test section of
the Langley Unitary Plan wind tunnel to determine the effects on the
static longitudinal and lateral stability characterlstlcs of a model
with a wing of aspect ratioc 3 of sweep from 28.8° to 45°, horizontal-
tail height and dihedral, and a ventral fin. The tests were made over
an angle-of- -attack range of -4° to 20° at a Reynolds number of about

2.1 x 10° at Mach numbers of 2.29, 2.98, 3.9, and 4.65. The results

of the investigation have indicated that configurations with the hori-
zontal tail on the fuselage center line generally had more uniform
variations of the pitching moment at zero 1ift and static longitudinal
stablility with Mach number than the T-tail configurations. Configura-
tions with a T-tail had greater stability at high Mach numbers and
experienced erratic changes in the variation with Mach number of the
pitching moment at zero 1lift and in the static-longitudinal stability.
Configurations employing the 45° swept wing had greater static longi-
tudinal stability than those with a 28.8° swept wing. When sideslipped
over a large range, at a given angle of attack, configurations with a
T-tail had a tendency to pitch down and configurations with the hori-
zontal tail on the fuselage center line had a tendency to pitch up. At
the lower Mach numbers, T-tail configurations had slightly greater direc-
tional stability at low angles of attack than configurations with low
tails whereas at the higher Mach numbers there was essentially no effect
of tail changes or of a change in wing sweep from 28.8° to 45°. All com-
plete models incorporating a ventral fin with a wedge airfoil section
were directionally stable for the angle-of-attack range investigated at
all Mach numbers. The directional stability decreased with increasing
angle of attack at the lowest Mach number and at a given low angle of
attack the directional stability decreased with an increase in Mach num-
ber. There were increases in directional stabllity at the high angles
of attack at the highest Mach numbers due to the effects of the wing
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compression fileld on the ventral fin and a decrease in the unstable
contribution of the wing-fuselage combination.

The experimental variation with Mach number of lift-curve and
pitching-moment slope and the directional stability and effective
dihedral parameter could generally be predicted with good accuracy at
approximately zero angle of attack by theoretical methods.

INTRODUCTION

There is a general lack of information of a systematic nature in
the high supersonic speed range (Mach numbers to about 5) concerning
the effects of such design variables as wing sweep and horizontal-tail
position on the static longitudinal and lateral stability of airplane
configurations.

The ILangley Unitary Plan wind tunnel (ref. 1) was designed to
enable continuous testing of relatively large models, at a constant
Reynolds number, over a Mach number range of 2.29 to 4.65 and is par-
ticularly well suilted for systematic test programs.

The present investigation was made to determine, over an angle-of-
attack range of -4° to 20°, the effects of various geometric model
changes on the static longitudinal and lateral stability characteristics
of a model with a wing of aspect ratio 3 at Mach numbers from 2.29
to 4.65. Investigated at a Reynolds number of about 2.1 X 106, based
on the wing mean aerodynamic chord, were the effects of a change in
wing sweep from 28.8° to 459, a change in the horizontal-tail position
from the fuselage center line to the top of the vertical tail, a change
from O° to -15° in the dihedral of the horizontal tail on the fuselage
center line, and the addition of a ventral fin. The 28.8° swept wing
was selected for the investigation since it had generally satisfactory
static longitudinal stability characteristics at high subsonic speeds
(ref. 2). In addition, some of the experimental data are compared with
estimates made by use of various available methods.

SYMBOLS AND COEFFICIENTS

The data presented herein are referred to a moment center located
at 0.26 mean aerodynamic chord of the wings, this point being located
at 0.57 fuselage length from the nose and on the fuselage center line.
The forces and moments are oriented as shown in figure 1. The symbols
and coefficients are defined as follows:
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A aspect ratio, bE/S
b span, ft
%‘ c chord parallel to plane of symmetry, ft
i
i b/2
c mean serodynamic chord, % k/; cfdy, ft
1 effective tail length from moment center to center of pres-~
sure of tail, measured parallel to fuselage center line,
ft
: M free-stream Mach number
g P free-stream static pressure, psf
1 a free-stream dynamic pressure, O.7pM2, pst
i S area, sq ft
ﬁ Yy spanwise distance measured from and perpendicular to the

plane of symmetry, ft

effective tail height from fuselage center line, ft

N

1
i
i a angle of attack of fuselage center line,
tan"l Veloc%ty component along Z-ax%s, deg
Velocity component along X-axis
f‘ g angle of attack for zero 1ift, deg
i . . . -1 Velocity component along Y-axis
‘ B angle of sideslip, sin R
] v
1 deg
! Vv free-stream velocity, fps
i horizontal-tail incidence (-4° for all tests)
. - Lift
C 1ift coefficient
L 7 aSy
. . L. Pitching moment
Cn pitching-moment coefficient,

qSWCW
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Cy side-force coefficient, Side force

Sy
Cy rolling-moment coefficient, Rolling moment
aS,by;
Yawing moment
Cxh yawing-moment coefficient, g
A8y
Ct maximum 1ift coefficient
Cmo pitching moment at zero 1ift
c oc
to da, a0
o (acm>
T oa /om0
B, \acy, 0;=0
e Increment in Cy N the 1 £ 1 i imately 5O
= where the increment in 5 ro
Y8 ” Tncrement in ? P spproximately 5
Increment in Cp o
Chn, = , wWwhere the increment in p 1s approximately 5

B Increment in B

_ Increment in

Cl, where the increment in B 1is approximately 5°

CZB—I -

ncrement in f
Subscripts:

h horizontal tail
W wing

\') vertical tail

v ventral fin

.

i

i

1

{
4
B
3
3
3
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|
i The prefix A denotes the contribution of the tail assembly VH
or VHv to a given coefficient or derivative.

Model component designations:

wl 28.8° swept wing
\ we 45° swept wing
F fuselage
% v vertical tail
it horizontal tail at top vertical tail, no dihedral
He horizontal tail on fuselage center line, no dihedral
: ;2 horizontal tail on fuselage center line, -15° dihedral

; v ventral fin

|
APPARATUS AND MODEL

e

The present investigation was conducted in the high Mach number
test section of the langley Unitary Plan wind tunnel (ref. 1). This
test section is 4 feet square and is approximately 7 feet in length.
With the tunnel operating, the adjustment of an asymmetric nozzle and
a second minimum section permits a variation of any desired increment
in Mach number throughout the entire speed range of M = 2.29 to 4.65.
Both stagnation temperature and stagnation pressure can be controllied
independently.

The forces and moments on the model were measured by means of a
six-component strain-gage balance enclosed within the model. For the
present investigation, the model was oriented in the test section with
the wings horizontal. The angles of attack and sideslip of the model
were remotely controlled. A description of an angle-of-attack posi-
tioning apparatus similar to that used in the present investigation is
given in reference 1.

Details of the model, including photographs of some configurations,
are shown in figure 2. Additional details are given in table I. The
fuselage was constructed around a hollow steel frame which had a square
cross section with 1/4-inch walls. This frame extended from the fuse-
lage base to the tangent point of the nose. The stainless-steel wing
and tail panels and the duralumin ventral fin were attached to the steel
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frame and fiber-glass-covered mahogany was used to finish the fuselage
contour. The two interchangeable wings used with the model differed

only in the angle of sweepback of the quarter-chord line, one wing having

28.8° sweepback and the other having 45° sweepback.
TESTS

Twelve model configurations were investigated to determine the
effects of wing sweep, horizontal-tail configuration and a ventral fin
on the stability characteristics of the model. These model configura-
tions are indicated as follows:

Wing sweep, deg | Model configuration Horizontal tail
WiFVELY Tee
WiFVESY Low, 0° dihedral
8.8 WiFvE®2 Low, 0° dihedral
wiFvidy Low, -15° dihedral
WiF Tail off
WEFVHlV Tee
s WeFVHSY Low, 0° dihedral
WoRVE v Low, -15° dihedral
WoF Tail off
FVH=v Low, 0° dihedral
Wings off FVH® Low, 0° dihedral
F Tail off

The various model configurations were tested through an angle-of-
attack range of -4° to 20° at sideslip angles of 0° and 5° (for obtaining
derivatives), and at angles of attack of 0°, 8°, and 16° through a side-
slip range of about -4° to 20°. Measurements with respect to the body
axes were made of the normal force, axlal force, side force, yawing
moment, pitching moment, rolling moment, and the pressure on the bhase.
The data were reduced to coefficient form about the axes indicated in
figure 1.

e RN e - e
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The test conditions were as follows:

Stagnation conditions Average Average
Reynolds
Mach dynamic
number pressure number
Temperature, Pressure, /s ot (based on
1b/sq in. abs q wing &)
2.29 150 16.2 696 2.1 x 100
2.98 150 23.3 587 2.1
3.96 175 41.5 453 2.1
4,65 175 60.5 375 2.2

The dewpoint was maintained below -30° F for all tests.
ACCURACY AND CORRECTIONS
Accuracy

The estimated accuracy of individual coefficients, angles, and
derivatives is as follows:

0 TR T +0.00k4
Cimo v ¢ ¢+ o v ¢ s e 4 e e e e e s e e e e e e e e e . e . .. T0.002
Cl ¢« v o e e e e e e e e e e e e e e e e e e e e e e e e ... E0.001
Cor v v o o e e e e e e e e e e e e e e e e e e e e e e e ... T0.001
O T T T T {0 ¢ 05
@ -agy, deg .. e e o e e e e e e e s s e e e 10.1
N« = - 0.1
CYB e e e e e e e e e e e e e e e e e e e e e e e e e e 4 . . E0.0010
CnB et e s e e 6 s e e e e s e e s e e e s e e s e e e e . . TO.0002
Cy e e e e e e e e e e 4te 4 e e e e e e e e e e e e e e e . t0.0002
B
Corrections

A calibration of the flow in the test section has indicated that
the longitudinal pressure gradients experienced by the model are negli-
gible. The calibration also indicated that flow angularity is present
in the test section. A correction for flow angularity, which 1s in the
direction to increase the model angle of attack, has not been included




8 < NACA RM I58E06

in the data presented herein and, consequently, the drag data have been
deleted. The effects of flow misalinement will be discussed subsequently.

The maximum deviation of local Mach number in the part of the tunnel
occupied by the model was +0.015 for these tests. The angles of attack
and sideslip have been corrected for the deflection of the support system
under load.

Aeroelastic Considerations

A given wing may bend under load and thereby cause, effectively, a
change in geometric dihedral and a corresponding change in the effective
dihedral parameter CZB. In order to determine the significance of wing

bending on CZB for the present wings, each wing was loaded statically

at four spanwise locations to approximate the spanwise loading as deter- ;
mined from reference 3 for each Mach number. The deflection of each -
wing was measured at several spanwise stations and was converted to an
equivalent dihedral angle. The method of reference 4 was then adapted

. . C1g
to the supersonic case to determine the value of for the two test

3, >
wings. It was found that the change in 5E_E due to bending was well ;
L ) W

within the experimental accuracy of the data and therefore no corrections
have been applied to the data.

RESULTS AND DISCUSSION

Inasmuch as there are a large number of model configurations, the
discussion will be concerned primarily with the effects of Mach number,
wing sweep, horizontal-tail configuration, and a ventral fin on the
characteristics of the complete model with reference, where necessary,
to tail and wing-fuselage combination contributions. The discussion
has been divided into two parts, the first belng concerned with the
static longitudinal characteristics, and the second being concerned with
the static lateral and directional characteristics.

A

R A

“
g

Data concerned with the static longitudinal characteristics are pre-
sented in figures 3 to 22 and data dealing with the lateral-directional
characteristics, are presented in figures 23 through 335. The basic
pitch data are presented in figures 9 to 20. Data obtained in tests of
the various model configurations through the sideslip range are tabu-
lated in table II inasmuch as only plots of C, and C, against sideslip

b

e e A e e g e

angle are presented in the figures. An index to the figures is presented

as table IIT.
L R
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Static-Longitudinal Stability Characteristics

The data for the symmetrical model configurations WAF (fig. 13)

and W°F (fig. 17) indicate that some misalinement exists in the angle
of attack, especially at the two highest Mach numbers. The amount of
misalinement is shown in the plots of ) against Mach number in fig-

ure 3. The known flow angularity is such that the application of a cor-
rection would further increase the already positive values of ag. It

is believed that the error in angle of attack may be the result of some
malfunction in the angle-indicating system during these tests and/or
that some interference on the lifting surfaces was caused by shock waves
emanating from surface or juncture irregularities in the fiber-glass
skin of the fuselage.

No corrections have been applied to account for the % discrep-

ancies. As a result of the discrepancies all drag data have been omitted
from this paper. It is believed, however, that the usefulness of the
stability data is not significantly altered by the discrepancy in Xy -

Lift.- As would be expected, for all complete model configurations
(fig. 35, the values of CLa decrease with an increase in Mach number

from 2.29 to 4.65. A similar trend has been shown in reference 5 for a
slightly different model with a wing of aspect ratio 3.

There is, in general, little effect of changes in horizontal-tail
dihedral or wing sweep on the 1lift characteristics of the model (fig. 3).
The data of figures 9 to 20 indicate that, as would be expected, the
maximum lift coefficient was not reached for any configuration tested
for the angle-of-attack range (maximum o = 21°) of the investigation.

Static longitudinal stability.- For either wing sweep (fig. 3), an
increase in Mach number causes a forward shift (CmCL becomes less nega-

tive) in the aerodynamic-center position for configurations with the
horizontal tail on the fuselage center line. T-tail configurations,
however, have greater stability than low-tail configurations and expe-
rience a more erratic variation in aerodynamic-center position with
Mach number, as indicated by the erratic variation of CmCL in fig-

ure 3. These data also indicate little effect of tail dihedral on the
values of CmCL' In general, the most negative values of CmC occur

L
for the 45° swept-wing configurations.
Also shown in figure 3 is the variation of Cmo with Mach number,

An error in Cpgy, possibly related to the error in oag, exists at the
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two highest Mach numbers since the expected value of zero was not meas-
ured for the symmetrical wing-fuselage combinations. The low-tail con-
figurations experience a smaller, less erratic, variation of CmO with

Mach number than the T-tail configurations. More positive values
of CmO occur for the T-tail configurations than the low-tall configu-

rations and may be attributed to vertical gradients in dynamic pressure
at the horizontal-tail position (ref. 6), to a longer tail length (about
0.17¢y) for the T-tail configurations, and to the moment contributed by
the drag of the horizontal tail. Similar variations in CmO due to

changes in horizontal-tail position have been indicated at high subsonic
speeds (ref. 2) and at Mach numbers og 1.41 and 2.01 (ref. 7). (All
data herein were obtained at iy = -4 and different variations in CmO

and Cp ~ may occur for other values of 1t>

The large variations of CmC and CmO that occur with Mach number
L

for the T~tail configuration may be attributed to the effects of the ver-
tical dynamic-pressure gradient at the tail, wing-flow-field effects,
and, at certain Mach numbers, to the interference of shock waves from
the wing leading edge with the horizontal tail, as can be seen in fig-
ures 21 and 22, which present schlieren photographs of several model
configurations. (Most of the photographs are for B = 0° but in some
cases it was necessary to use those for B = 5° and this is noted.)
Figures 21 and 22 indicate that shock waves from the inboard leading
edge of the wing (at M = 2.98) pass below the horizontal tail of the
T-tail at negative angles of attack and that, as the angle of attack
is changed positively, the tail moves through the shock wave. Thus,
an effective increase occurs in the angle of attack of the tail and in
the dynamic pressure at the tail and these effects cause changes in
stability. (See figs. 3 to 5, 9, and 1k.) Because a smaller shock-wave
angle exists at the higher Mach numbers, the interference occurs at
higher angles of attack.

o rwa- L

There is little effect of the wings on the tail contribution (for
a low tail) to ACh (fig. 5). Therefore, the wing, because the center
of pressure is rearward of the moment center, contributes large nega-
tive increases in Cp at moderate and high angles of attack (fig. 4)
when added to the fuselage-tail combination. Also shown in figure 4
are regions of neutral or approximately neutral stability that occur
for the fuselage-tail configurations. The ventral fin (fig. 6) pro-
duced a negative increment in AC, (as a result of the drag of the

ventral fin) for all Mach numbers with or without the 28.8° swept wing.

PR TR ) TN
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Inasmuch as the previous discussion of longitudinal stability has
been concerned with zero sideslip, figure T has been prepared to show
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the effects of sideslip on the pitching-moment coefficient of the various
model configurations at three nominal angles of attack. The corrected
angles for a given configuration may be obtained from table II.

The data of figure 7 indicate that, when sideslipped, those config-
urations with a T-tall tend to pitch down and those with the horizontal
tail on the center line of the fuselage tend to pitch up. These effects
have also occurred at high subsonic speeds (ref. 8). These trends result
from the different types of loadings induced on the horizontal tail by
the vertical tall, a difference in effective sweep between advancing and
retreating horizontal-tail panels, and the effect of the dynamic-pressure
variation with sideslip on the tail loadings (ref. 9). The magnitude of
the change of Cp with B varies somewhat with angle of attack. By
using a horizontal-tail effectiveness at a = 0° estimated, for each
Mach number, from reference 10 it would appear that, for the T-tail with
the 28.8° swept-wing model, the increment in Cpn produced by sideslipping

from 0° to 16° is equivalent to that produced by about 5° incidence of
the horizontal tail at M = 2.29 and by about 11° incidence at M = 4.65.
For the low horizontal tail without dihedral and corresponding conditions,
tail incidences of about -1° and -2° would be required to trim out the
increment in C, due to 16° of sideslip. It would appear that somewhat

similar conclusions could be drawn for the 45° swept-wing configurations.
It is also of interest to note that the tail contribution to Cp for the

T-tall configurations may be doubled when the sideslip angle is changed
from 0° to 16° (see fig. T(c)).

Comparison of experimental and estimated characteristics.- The
method of reference 10 was used to estimate the variation of Cla and

Cma (a0 = Oo) with Mach number for various model configurations. 1In

this method it was necessary to obtain the lift-curve slope of the iso-
lated wing and tail (exposed surfaces) and these were cbtained from
reference 11. The estimated values of CLa and Cma are compared with

experimental values for various configurations in figure 8. The esti-
mated variation of CLa and Cma with Mach number is about the same as

the experimental variation although the estimated values at a given Mach
number are generally lower than the experimental values. Slightly better
agreement between estimated and experimental values of CLu and Cma is

obtained for the 28.8° swept-wing configurations than for the 45° swept-
wing configurations. This would be expected to some degree on the basis
of some of the limitations (no trailing-edge sweep) of the method as
indicated in reference 10.



12 SR NACA RM I58E06

Iateral Directional Stability Characteristics

In figures 23 through 25, the lateral stability derivatives obtained ..
from data at 0° and 5° sideslip angles are indicated by lines and the
slopes measured from data obtained through the sideslip range at three
angles of attack are indicated by symbols.

Directional.- At M = 2.29 the directional stability for all com-
plete model configurations decreases with an increase in angle of attack
(figs. 23 and 24). As the Mach number is increased, the value of CnB

at a = 0° decreases and the rate of decrease of CnB with o Dbecomes
smaller until finally at some moderate angle of attack Cp, increases

with a further increase in angle of attack. At the highest test Mach
number, CnB is about constant up to a = 8%, after which it increases
to a value at « = 21° +that is almost double that at o« = 0° (figs. 23
and 24) but is still lower than the value of Cp, &t o =0° at

M = 2.29. The increase in CnB at the moderate and high angles of

attack is the result of an increase in the effectiveness of the ventral
fin with increasing angle of attack (the ventral fin is immersed in the
compression field of the wing where a higher dynamic pressure exists
(ref. 12)) and a decrease in the unstable contribution of wing-fuselage
combination (figs. 23 and 24).

With or without the 28.8° swept wing (figs. 23 and 25) the contri-
bution of the ventral fin to CnB generally decreases at low angles of

attack with an increase in Mach number. At the higher Mach numbers,
however, there is a tendency for the effectiveness of the ventral fin
to be increased with an increase in angle of attack and Cp, increases

accordingly. At Mach numbers higher than those of the present investi-
gation it would be expected that greater effectiveness of the ventral
fin in producing directional stability may be expected as a result of
an increase in the 1lift effectiveness of the wedge airfoils with
increasing Mach number (ref. 13).

Without the ventral fin (fig. 23) the directional stability of the
model with the 28.8° swept wing decreases rapidly with an increase in
angle of attack; thus, the model becomes unstable at relatively low
angles of attack.

For either wing sweep, changes in horizontal-tail configuration
have little effect on the directional stability of the complete model
(figs. 2% and 24) or in the tail contribution to CnB (figs. 26 and 28).

The T-tail configurations have slightly greater stability at low angles
of attack than configurations with the low tails at the lower Mach
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numbers. It is also shown in figures 26 to 28 that, at the two lower
Mach numbers, the addition of either wing causes a decrease in ACnB

at low angles of attack and an increase in ACnB at high angles of

attack whereas at the two higher Mach numbers ACnB is increased by

the addition of either wing for the entire positive angle-of-attack
range. This, as previously noted, is the result of the effect of the
wing on the ventral fin. All data were obtained with i, = -4° and

for other values of 1y the horizontal tail may cause different effects

on directional stability. This was noted, at M = 2.01, in reference 14
where a given amount of taill incidence produced opposite effects on Cp

for low and high horizontal-tail configurations. It would appear to be
advisable, therefore, to investigate completely the effects of horizontal-
tail incidence on the directional stability of a specific airplane model.

A comparison of the data of figure 23 with 24 and figure 26 with 28
indicates very little effect of a change in wing sweep from 28.8° to 45°
on the directional stability of the complete model or on the tail con-
tribution to directional stability.

lateral.- The effective-dihedral parameter (figs. 23 and 24) is
generally more negative at a given angle of attack for T-tail configura-
tions than for configurations with the horizontal tall on the center
line. This effect of the T-tail on CZB has also occurred at high sub-

sonic speeds (ref. 8) and is related to the induced loadings previously
discussed with the variation of Cp with B. The addition of -15° dihe-

dral or a change in wing sweep have little effect on CZB (figs. 23
and 24) or ACZB (figs. 26 and 28). The addition of the ventral fin,

as would be expected, makes CIB less negative with the wing on (fig. 23)
or off (fig. 25).

Effective center of pressure.- The tail-increment data of figures 26
to 28 were used to determine the vertical (z/by) and longitudinal (1/by)

locations of the effective center of pressure of the tail assembly and
these data are presented in figures 29 to 31. As would be expected,
there is little effect of horizontal-tail configuration on the vertical
and longitudinal location of the effective center of pressure of the
tail, although the T-tail configurations have a slightly higher and more
rearward center of pressure for all Mach numbers. With the wing off or
on and the ventral fin off, the location of the effective center of
pressure at o = 0° is lower and more rearward than the geometric cen-
ter of pressure of the vertical tail alone at all Mach numbers (fig. 30)
probably as a result of the end-plate effect of the fuselage.
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Comparison of estimated and experimental characteristics.- In the
estimation of the derivatives ACYB, Aan, and ACZB (oo = 09) of the

tail assembly (including vertical tail, low horizontal tail without
dihedral, and ventral fin), it was necessary to obtain the derivatives
of the isolated tail with reference to the moment center of the model
and to account for the interference of the fuselage on the tail. (For
the case of fuselage-tail derivatives, it was also necessary to account
for the interference of the tail on the fuselage.)

The derivatives of the exposed isolated vertical tail, with respect
to the model moment center, were obtained from reference 15 and the
effect of the wedge airfoil on the lift-curve slope of the ventral fin
was determined from reference 13. The interference effects of the fuse-
lage on the tail and the tail on the fuselage were obtained from refer-
ence 10. In order to determine the interference of the tail on the
fuselage (for fuselage-tail derivatives), it was necessary to consider
an equivalent wing, the aspect ratio of which was twice that of the
vertical tail or ventral fin. An interference factor was then obtained
from the charts of reference 10 and divided by two to reduce it to the
appropriate value for the vertical tall or ventral fin. The isolated
tall derivatives were then multiplied by the appropriate interference
factor which, in the case of the fuselage-tail combination, represents

Lift of tail in presence of fuselage + Lift of fuselage due to tail
Lift of isolated tail

The estimated and experimental derilvatlves of the tail are compared in
figure 33 for various configurations. Also, an indication of the magni-
tude of the interference of the fuselage on the tail is shown by a com-
parison of the estimated curves of figure 33(a) with those of fig-

ure 33(b).

There is fairly good agreement between the estimated and experimen-
tal variations of the tail increments with Mach number although the
estimated values are lower than the experimental values at a given Mach
number. The interference of the fuselage on the tail accounts for an
increment in ACnB which is about equal to that produced by the ventral

fin (fig. 33).
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Presented in the following table is a comparison of the estimated
and experimental fuselage-tail derivatives at o = 0%, with the esti-
mated values including the interference of the tail on the fuselage as
well as the interference of the fuselage on the tail:
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CnB CYB

Configuration| M
Experimental| Estimated|Experimental] Estimated

2.29| 0.00751 0.00737 -0.02110 |-0.01792
<.oo699> (- .02030>
.00T700 -.02010
2.98] 0.00534 - 0.00538 -0.01800 | -0.01495
5 <.oosoo> (-.018oo>

FVH v .00520 -.01570

3.96| 0.00363 0.00386 -0.01590 |-0.01222

.00%51 (-.01510>
.00350 ~.01440
4.65] 0.00271 0.00326 -0.01457 | -0.01121
.00279 <-.01u7o
.00300 -.015oo>
2.29] 0.0039 0.00425 -0.01520 | -0.01251
(.00360) (~.01400)
2.98] 0.00232 0.00257 ~-0.01320 | -0.01008
(.00208) (-.01340)
FVH2
3.96{ 0.00099 0.0013k4 -0.01130 | -0.00814
(.00130) (-.01240)
k.65 0.00070 0.00082 -0.01130 { -0.00732
(.00060) (~.01080)

The values in parenthesis are wing on, the first value belng for the
28.8° swept wing and, where two values are given, the second is for the
450 swept wing. The estimated values of CYB and CnB for the fuselage

alone were obtained from reference 10 and, since for the fuselage alone
about the body axes CZB = 0, the values of the fuselage-tall deriva-

tives CIB are equal to the tail-alone values ACZB presented in fig-

ure 33.

The agreement between estimated and experimental fuselage-tail
derivatives is good, better agreement being obtained for Cu than for

CYB' The investigation of reference 16 may be used to study, in detail,

the effects of vortex and shock-expansion fields and changes in airplane
geometry on the directional stability of a glven airplane.
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CONCLUSIONS

An investigation, at Mach numbers from 2.29 to 4.65, of the effects
of changes in Mach number, wing sweep, horizontal-tail configuration,
and a ventral fin on the static stabllity characteristics of a model with °
a wing of aspect ratio 3 has indicated the following:

1. Configurations with the horizontal tail on the fuselage center
line generally had more uniform variations of pitching moment at zero
1lift and static longitudinal stability with Mach number than configura-
tions with a T-tail. Configurations with a T-tail had greater stability
at high Mach numbers and experienced erratic changes in the variation
with Mach number of the pitching moment at zero 1ift and in static longi-
tudinal stability as a result of interference of shock waves from the
wing leading edge with the horizontal tail. Configurations employing a
450 swept wing had greater static longitudinal stability than those with
a 28.8° swept wing. When sideslipped over a large range at a given angle
of attack, configurations with a T-tail had a tendency to pitch down and
configurations with the horizontal tail on the fuselage center line had
a tendency to pitch up. This trend has been noted previously at high
subsonic speeds and at supersonic speeds lower than those of the present
investigation. At the lower Mach numbers, T-tail configurations had j
slightly greater directional stability at low angles of attack than con-
figurations with low talls whereas at the higher Mach numbers there was i
essentially no effect of tail changes or a change in wing sweep from i
28.8° to 45° on directional stability.

Py

i

2. All complete models incorporating a ventral fin with a wedge air-
foil section were directionally stable at all Mach numbers for the angle-
of-attack range investigated. The directional stability decreased with
increasing angle of attack at the lowest Mach number investigated and at
a given low angle of attack the directional stability decreased with an
increase in Mach number. There were increases in directional stability
at high angles of attack,at the highest Mach number due to the effects
of the wing compression field on the ventral fin and a decrease in the
unstable contribution of the wing-fuselage combination.

3. The experimental variations with Mach number of lift-curve and
pitching-moment slope, and the directional stability and effective dihe-
dral parameters could generally be predicted with good accuracy at approxi
mately zero angle of attack by theoretical methods.

langley Aeronautical Laboratory,
" National Advisory Committee for Aeronautics,
Langley Field, Va., April 12, 1958.
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TABLE I.- PERTINENT MODEL DETAILS

Wings:
Sweepback at quarter-chord line, deg . . . e e e e e 28.8 ks
Total area, including that in fuselage, sq in. ..., 141.06 141.06
Span, in. . . . . . o0 0 0. . e e e e e e e 20.57 20.57
Root chord, in. . . . . . . . . . « .+ .« . ... .. 12,00 12.00
Tip chord, in. e e a e e e e e e et e e e e e e e e e 1.72 L.72
Taper TAEI0 « « v v v 4 4 e e e e e e e e e e e e e e e e . 0.143 0.143
Aspect ratio . . C e e e e e e e e e e e e e 3.00 3.00
Mean aerodynamic chord in. S, 8.15 8.15
Distance from apex to O. 26c e e e e e e e e e e e e e e 5.21 6.93

Alrfoil section . « +« « « « 4 = + ¢« + « o « + « « « « . NACA 65A004 NACA 65A004

Horizontal tail:
Sweepback at leading edge, deg e e e e e e e e e e e e e e e e e e e e 45
Total area, sq in. .. e e e e e e e e e e e e e e e e e e 36.72
Span, In. . o v 4 i i v e v e e e e e e e e e e e e e e e e e e e e e e 12.12
ROOt chord, ille « & v & « ¢ & 4 & o « 6 4 4 6 v e e e e e e e e e e 6
Taper ratio e e e e e e e e e e e e e e e e e e e e e e e e e 0
Aspect ratio . . . e e e e e e e e e e e e e e e e e e e e e e e k.00
Mean aerodynamic chord in . . e e e e e e L.oh

Distance from 0.26T  to 1;, in.:

Low 8118 v & v v e e e e e e e e e e e e e e e e e e e e e e e e e e 1h.64
T-tall . . . e e e e e e e e et e e e e e e e e e e e e e e e 16.02

Airfoil sectlon e e e e e e e e e e e e e e e e e e e e e e e .. . NACA 658004

Vertical tail (exposed):
Sweepback of quarter-chord line, deg e e et e e e e e e e e e s e s 28.4
Area, SQ In. « ¢ v 4 ¢ v e v e e e e e e e e e e e e e e e e e e e e 33.00
Span, In. .« ¢ ¢ v i i e e e e e e e e s e e e e s s e e e e e e e e e e 5.67
ROOt ChoTd, M. & v ¢ v o & v 4 o v et e e e e e e e e e e e e e e e 7.86
Tip chord, in. e e e e e e e e e e e e e e e s e e e e e e e e e s 3.
Taper TAEI0 + v ¢+ 4« 4 4 6 ¢ e e b e e et e e e e e e e e e e e e e e 0.48
Aspect ratio . . e e e e e e e e e e e e e e e e e e e e e 0.98
Mean aerodynamic chord in e e e e e e e e e e e e e e e e e e e e e 6.05

Distance from 0.26¢ to 7:, 1 N 12.26

Airfoil section . . . e e e e e e e e e e e e e e e e e ee e .. NACA 65A006

Ventral fin (exposed):
Sweepback of quarter-chord line, QEE v e et e e e e e e e e e e e e e 28.4
Area, 8@ IN. & v 4 4 4 e e e e e e e e e e e e e e e e e e e e e e e e 16.50
SDAN, M. & 4 4 e e e e e e e e e e e e e e e e e e e e e e e e e e 2.35
Root chord, In. .« ¢ v v v o v v v b v b e e e e e e e e e e e e e e e 7.86
Tip chOord, IM. + « v ¢« & ¢ o 4 o & ¢ o o o s ¢ o & o v 6 o 4w e e e 6.17
Taper ratio .« o o & v & @ o ¢ 4 s s 4 e e e e e e e e e e e e e e e e e 0.79
Aspect TAt10 « v 4 4 v 4t e e e e e e e e e e e e e e e e e e e e e 0.34
Mean aerodynamic chord, in. e e s s s s e e e e e s e s e e e e e e s T.07
Distance from 0.26%, to %}, 00 v o e e e e e e e e e e e e e e e e e e . 1151
Airfoil section . . . . . . . . ¢« ¢+ .« . . . . . Wedge with 10° included angle

Fuselage: )
Y P 1% 0 £
Fineness Tatlo « v v ¢ o ¢ ¢ 4 4 et 6 bt e e e b e e e e e e e e e e e 10.98
Nose Ffineness ratio v ¢ ¢ ¢ v v v vt o o v v o s e e e e e e e e e e 3.25
Center of moments, percent length . . . . . . . ¢ . ¢« v o v o v o o 57
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TABLE IX.- AERODYNAMIC CHARACTERISTTCS IN SIDESLIP OF CONFIGURATIONS INVESTYGATED

B
a
Configuration M des’; Cr Cp _deg Cy Cp Cy

wipvaly 24294 «08 [~40237| 40559 =3497| #0059 -40294] «0795
20294 10 |-.0247 240026 -e0139( 40382
24294 «07 [=e0244| 20573] =~499 —e0066| 40182
24294 «07 [=e0249] 40577 «00 +0010{=40001
24294 406 |~«0291| «0578] 1400 +0086|~40221
24294 »08 |-40289| 40571 1497 +0158|—a0413
24294 +08 |~.0293] +0574| 298 20239 |-40639
24294 +08B |-¢0276| «0562| 3498 20311 =40844
24294 «09 |-40278| #0544 4495 +0385|-41053
24294 407 |-40258| «0535¢ 6405 +0464(=41305
24294 «05 |-e0229] «0483] 7493 «0606|=41752
24294 203 [-40191] «0406| 9497 +0749|~2300
24294 «00 j~40134| 20309 12,03 #0877}-42902
24294 | ~401 |-20054| «0069[ 16408 «1105}~44078
24294 «00} 40090(=40293] 20400 [-40328] 4.1365(=45276
24294 | Be46 | +3612|~e1309| 20405 [~e0408} 41320|-45417
24294 | 8438 | 43534[~¢1073| 16415[-40319| .1046|-s4180
24294 | 8455 ¢3466[|-+0758| 12406 [~e0221] ,0770(-42993
24294 | Be57| ¢3375|-40600| 10405 [~e0172] 40622{~42360
20294 | 8457 | 43309{-e0435] 8403 [=s0133| +0487]-s1831
24294 | 8459 | #3244 (=40301] 6403 |=20098| 40361{-41327
24294 | Be61| #3239(~e0261| 4498 |=60081| +0309|{~41092
24294 | 8459 | «3206[-¢0214| 3,99 [-40064| 40244[~s0851
2¢294 | Be61{ ¢3189[~e0181] 2497 [~e0048] ¢0184(-40641
24294 | 8461 | #3158{=40157] 1499|=40032| ,0125|~.0431
20294 | 8,61 #3129{-40151]| 1400[=40018[ «0066{-s0228
24294 | 8461 43127(-40151 +01{=+0004| 40010}~40024
24294 | 8463 | #3139|-40152| -1402| 40011{-+0052| 0181
24294 | Be63| #3153|-e0149] —2.01| «0024{-20110| 40384
24294 | Be58 | #3104|~e0180| =4403| 40054 |-40232| .0822
20294 [17442 | #6624|~01369]| =4409| 40122 |-40177| 40989
24294 |17e35] #6677|-¢1333| —2404 <0063 «0507
24294 [17.41] 46817(-e1374} ~1402| 40035 +0264
24294 |17.42| «68051-»1395 ~a02| 40011 0051
24294 {17,441 #6932|~¢1433| 1,03 -40198
24294 }17445] o6879|=21419| 2404 ~e0433
24294 17441} «6952|~e1431) 3,03 ~+0653
24294 [17441| ¢6926|~e1447| 4403 |-40101 | +0150|~40878
24294 17,41 | «7030[|-e1529| 5406 [~¢0136| .0205(-41153
24294 17442 | o7097|-e1635| 6411 [=e0170| 40259 |~s1425
24294 17,38 | #7176|-e1782 Bel2|=e0236 | 40385 (-e1992
20294 |17442 10411 |-e0294 | 40526 |-e2552
24294 |17,439 12418 [=40354 ~+3218
24294 17435 16021 [=40460 ~+4356
20294 |17.33 20415 |~e0579 =+5503
——
24975 $04 -4402| 40039 20689
2,975 «07 ~2401} #0015
24975 204 00! +0004
2.975 «05 400 |-+0009
24975 405 1401 [=e0020
24975 403 1497 [=40032
24975 «00 2499 [~.0045
24975 «00 3499 [=+0057
20975 «00 5401 ]=20070
24975 +00 6401 {=20082
24975 +01 8401 [=40108
24975 +01 10406 [~40130
24975 «00 12405 [-40155
24975 «02 | «0011[~e0121 | 16412 [~40204
24975 002 | «0168(-¢0384 | 20403 [-.0256
24975 Bat2 | 02911 |~e0723§ 20408 |~40246
24975 Be37 16e15 [—e0171
24975 Babdty 12412 |-20102
2,975 | Bass 10407 [~+0084
24975 | 8444 8406 [=00064
24975 | 8443 6005 [-e0046
24975 | Basl 5402 |~40039
24975 | 8442 4404 |=40033
24975 Batl 3401 |-+0024
24975 | 8441 1499 |-20016
24975 Be4l 1602 [-+0009
24975 | Be63 +01 |~+0003
24975 Bet2 =102 | 0000
24975 Ba#t3 =2400] #0007
24975 Be&l | #2577 [-e0207{ —4402| +0024 |~40161
20975 17411 | 5381 |~40828 | -4405| +0065 |-e0151
20975 (17412 | 25466 (-40878 | =2400] «0041 {-40066
2975 (17603 | 5524 (~40869 | =101 ¢0027 |[-40038
20975 |17417 | ¢5570 [-40895 401} 40009 [-e0005
2.975 17416 | 45606 [-20905 | 1403 |~.0005 | +0017
24975 [17414 | #5663 [=00940 | 2404 |~20023 | 40053
24975 17¢14 | #5701 |-e0971| 3403 ]=s0042 | 40092
20975 17412 | «5668 (40965 | 4406 |-+0055 [ «0130
24975 {17410 | #5725 [-a0972| 5405|-40070 | «0175
24975 17408 | #5747 6406 [=40085 | «0228
20975 |17412 | #5803 8409 {=40114 | 40327
20975 17410 | 45823 10412 |=40153 | 40430
24975 17413 | #5927 12418 |-+0192 | 40526
20975 17415 | #6119 16019 |~s0290 | «0733
24975 [17e14 | 26381 [~e1841| 20411 [=40427 | 40943
24975 —e01 |=-40088 | ¢0006| 10+02} +0000 |~e0003
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TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

B
a c [
Configuration M den Cr, Cm deg ! n
wlirmly 3,963 202 |-+0212| 40392 | ~1497| +0007[-40068
3,963 «04 |-40201| ,0395 | -.98(-.0001]~c0027
3.963 «04 }-40213| 40401 | -401[-40007] 0005
3.963 202 [~40223| 40403 | 1402(-40016]| +0043
34963 .03 |-40212| 40402 | 2400|-40023 | 40081
34963 202 4-+0223| 40401 [ 3403{=40031| 40129
34963 +01 [-e0210( 40389 | 3498|-+0039| 0153
~20198] 40383 | 4498|-40047 | «0189
~¢0185] 40358 | 6400|~s0056| 20228
~40158] +0287 | 8401|-e0074| ¢0297
~40106| 40182 | 10405 (-+0092| 0368
~40055 ~¢0111 | ,0433
#0075 —e0153 | 40608 |~e2974
+2056 40004 |-e0055 | +0310
+2068 -40001 [~+0024 | 40150
42050 ~20004 | 40006 |-+0019
+2064 -.0008 | 40037 {~e0194
.2084 -40012 | 40066
+2097 -.0017 | 40098
»2081 -.0023 | .0136
$2126 ~40029 | 40171
$2133 -.0037 | .0203
+2169 ~.0049 | 40266
02192 —20065 | 40335
£2227 ~e0080 | +0396
+2368 16413 |=40125 | 40551 {~43106
+4488 ~2400| 40007 |-+0075| s0428
«4503 | =40353 |~1401| 40002 [-40033 | #0212
4544 -401| 40001 |-40003 | 40018
04595 1400 [~40002 | +0028 |-40191
24612 2401{-¢0008 | 40068
24651 3405 |=0013 | 40109
£4649 4400 |~e0017 | 40148
+4662 4499 1-40023 | +0190
«4697 6409 |-40031 | 40235
24713 8402 [-.0050 | .0325
$4757 10409 [-40072 | 40397
24813 12410 {~40099 | <0450
04952 16420 [-+0178 | 40553 |~e3436
44653 202 f-.0092 ~1499| 40002 |-+0056 | +0258
44653 204 |=40109| 40273 |-1400(~40004 |-s0026 | «0124
44653 202 [~0098| 40267 403 [-,0008 | 40008 |-+0030
44653 202 [-40114| 40269 | 1403[-40015 | 40028
40653 W02 |-40103| ,0268 | 2.00(-.0020| s0067
465 .02 [=.0091| 0267 | 2498[-40027 | s0097
44653 203 |~40106 | 40259 | 4402[-40033 | s0124
44653 202 [-e0095 | 40249 | 4.99{-.0040 | +0151
40653 403 [-.0082 | 40228 | 6405]~40047 [ +0179
4653 203 |-40028 | 40170 | 8403|-,0060 | +0233
4,653 .03 |~40001| +0091 [10405{=-.0076 [ 40289
44653 W06 | 40053 |-40005 |12406|-+0091 | 40351
44653 203 | 40196 |-40256 |16410[-40131 | 40539
40653 | 8423 | 42003 |~0275 |-1499[ 40003 |-40045
44653 | 8421 | 42014 {40276 |-1400[~+0002 |-40018
4.653 | 8418 | 42028 +01]-40006 | 40011
44653 | Ba21 | #2035 1,02 |~.0009
40653 | 8421 | 42045 1497 -20014
40653 | Be22 | +2065 3.01[-.0019
40653 | 8422 | e2101 4403 [~40024
4e653 | 8420 | #2118 5400 { =4 0029
44653 | 8420 | 2101 6404 [-40035
40653 | 8420 | 42153 8404 [~.0045
40653 | Be22 | 42207 10407 |-+0058
4e653 | 8e22 | .2259 12407 ]-.0072
44653 | 8424 | 42405 16614 [-e0114
40653 |16480 | o4304 ~1.99| +0005 [-.0079
44653 |16.80 | w4309 -1,00| 40001 |-.0039
40653 116475 «4324 +01 [=+0001 | #0003
42653 (16483 | 44387 1404 |~40003 | 0040
4,653 11681 | .4413 1499 |~.0005 | 40078
40653 116479 | o4415 2499 [~+0009 | 40119
44653 |16477 | 24456 4403 {=40011 | #0159
44653 [16.78 | #4505 5400 [~+0016 | «0201
40653 |16.85 | J4567 6406 [-40019 | 40252
40653 |16486 [ 44587 8407 |~40028 | 40329
49653 |16482 24628 10407 [-e0046 | 40392
40653 116482 | 4680 12010 [~s0071 | 40448
40653 16483 | 44826 |-00744 16414 |~e0142 | 40538 |-~43303

21
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TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

o B
Configuration M deg deg Cn
WiFvH2y 24294 «04 -3496 40279
24294 +04 ~1ls96 -+0137
24294 «04 =100 -e 0069
24294 04 +«00 «0003
24294 04 1402 20069
24294 #03 1497 #0137
20294 +03 2497 #0208
24294 #04 3498 #0272
24294 «06 4e96 20346
24294 06 5498 «0419
24294 04 7496 20558
24294 «05 998 +0691
24294 05 12400 «0801
24294 204 16408 «1027
24294 +08 20204 «1237
24294 8465 20409 1201
24294 866 l6e14 +0938
26294 8e69 12409 #0733
24294 8466 10406 20591
24294 8465 8404 00462
24294 Be63 6405 00346
24294 Be63 5400 «0284
26294 8e62 3498 «0225
24294 Beb63 3402 #0169
24294 8463 2400 #0113
24294 Beb3 1403 +0059
24294 Beb2 ~s01 +0002
24294 Beb63 ~1e00 —+0054
24294 Be63 -1e97 -«0107
24294 8e61 =4400 ~e0233
24294 ] 17435 —4406 ~e0176
24294 | 17426 —2e04 -+0089
24294 | 17433 =1e02 —e0045
24294 § 17431 +00 =e0011
24294 | 17430 1405 «0027
24294 | 17240 2402 «0058
20294 | 17239 3406 «0102
24294 | 17435 4401 «0140
24294 | 17436 505 «0190
22294 | 17437 6410 00242
24294 | 17439 8ell «0347
24294 | 17043 10615 20472
24294 | 17445 12417 20599
24294 | 17445 16427 «0860
24294 | 17448 20417 |=40459| 21026
24975 #03 =4400| 40031 [=40201
2,975 05 -198] 0010 |~,0093
24975 03 ~1402} 40002 |-40052
24975 +03 201 [~40007 [-40002
24975 «05 1402 « 0046
24975 «05 1499 +0097
24975 +05 2499 «0146
- 24975 07 3402 «0143
24975 +07 4402 0192
24975 «05 5400 «0244
24975 «05 6402 20297
24975 o048 B.00 #0401
24975 04 10405 +0498
24975 06 12408 0581
24975 06 16015 +0754
24975 «07 20406 |=¢0172 | 40977
24975 8451 #2851 I-00152 20410 (-¢0197 [ 40910 |—e4635
24975 8449 2876 16418 |~e0140 | 40699 |~e3588
24975 8e43 «2882 12412 #0518 |~e2589
24975 8e42 2879 1009 0433 |=42117
24975 Betl 02914 8406 +0364|=s1663
24975 Bet42 2952 603 0266 |=el251
24975 8e&2 2952 505 0213 |=e1037
24975 Beal 22954 4402 #0167 |~+0831
24975 Be39 «2954 | 3402 «0124|~e0614
24975 8439 42940 2401 20079 |=e0434
24975 B+38 02943 1.05 0043 {~20256
24975 Ba38 02946 #01 #0002 {~e0061}
24975 8438 2916 =1400 | 40001 {-40041]| 0119
24975 8438 2903 |-e0568 [~1499| +0007 [~e0078| 40300
24975 Bas0 02895 {40518 [~4401 | «0020 {~+0160| «0668
20975 | 17403 95853 [|=a1322 |-4e04 | 40049 |-e0149| #0848
24975 | 16491 5904 (—s1374 [-2403| 0030 [=40077| #0428
24975 | 17401 «6009 |-s1407 =e99 | +0019 |-e0041( #0195
24975 | 17400 5988 [-41405 ~e¢03 | +000B |-e0007 [~+0003
24975 | 17404 «6075 |~aléld 1403 #0017 |=+0222
24975 | 17.04 #6037 |~e1398 2403 «0052|~40437
24975 | 17403 «6097 (41396 306 #0090 |=+0670
24975 | 17402 06062 |=41359 4407 #0130 |-+0888
24975 | 17402 26106 |-+1336 5410 <0178
2975 17.01 6111 |=-41301 607 0231
2,975 17403 +6081 [~a1234 8410 [=e0087 | 20333 |~41895
24975 17403 «6029 |-e1145 10412 0435 [~e2367
22975 | 17404 6019 12.15% #0535 [~e2875
24975 | 17408 #6034 16418 «0709 (~e3884
24975 | 17+11 6037 20417 }~e0335 | «+0865(=e4870
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NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

(~e0182

a, o B
Configuration M deg m deg | Cy Cy Cy
N 34963 «01 20193 | -4401] +0022[-40148| «0650
wlrviey 34963 | =01 40186 [ =2402| #0008 |-40075 | 0361
34963 | =401 20192 | ~1401] 40002 [~40039 | 40224
34963 «01 20194 200} ~+0004 [~¢0009 | #0079
34963 | -e01 40189 | 1401]/-40011 40029 |~+0066
3.963 «0195 | 1499[-+0017 | 40063 [-e0202
34963 40197 | 2497[-+0024 | 40099 |~40354
3.963 40203 | 3499]|=40031| «0133|-+0508
34963 20217 | 5.00(-+0038} 40169 [-e0670
3.963 00230 | 6402]|~40044 | 20202 |-40832
3,963 «0243 | 8402[~e0057| 40272 [-01204
34963 10249 | 10407]-40070| +0335[-41578
34963 00249 | 12407{-20081 | 40401 |-e1975
34963 20271 | 16011{~40108| 40555 |-+2815
34963 20291 | 20.01|-+0144 | 40782 |-43781
34963 | 8e31 | 42038 [~40051 | 20405]|-40146 | 40689 ~¢3899
34963 | 8427 | 42017 [-40071 [ 16416]|=40095| #0514 [~a2970
34963 | 8433 | 42033 [~40073 [ 16416]|=40091 | 40511 [-e2969
34963 | 8432 | 42010|=40101 | 12416|=40057 | +0363 [~42103
34963 | 8432 | 41987 [~40118 | 10407 |=40048 | +0311 [-41721
34963 | B33 | ¢1957|-40143 | 8403 [~40037| «0247 [=41332
34963 | 8432 | 41953 [-40175 | 6404 |-400281{ 40189 [-+0984
34963 | 8432 | +1937[-40194 | 5403(-40021{ 40154 |-40790
34963 | 8432 [ 41945]-40211 | 4401[=40015]| ¢0120[~+0604
34963 | 8431 | #1924|-40221 | 2499[=40011| 40081 [~e0425
34963 | 8429 | 41917{-40228 | 1498]-40007 | «0051 |-+0266
34963 | 8429 | 21921[-40237 | 1400|-40004 | ¢0021 [~s0094
3.963 | 8429 | 41916 |~s0237 +02 [-40002 [-40007] «0069
34963 | 8431 | 21897 [-40242 |~1401| 40000 [-e0033| 40232
3,963 { 8431 | 1892 |-40234 [-2402| 40003 [-40063| 40403
34963 | Be32 | ¢1867 ~40211 |=~4405| «0010 |-¢0138( #0761
34963 | 16473 | 44415|~e0775 [-4404| 40017 [~40176| +0965
30963 | 16669 | 4438 [-40782 | =4406 $0973
30963 | 16466 | ¢4513 [-40807 |-2401 +0545
3,963 | 16060 | 44530 [-.0817 |-1400 40318
30963 | 16461 | 44565 [-40833 «00 00124
30963 | 16461 | +4564 [~00824 | 1402 ~+0088
34963 [ 16459 | 44556 [-40815 | 2400 ~+0299
34963 | 16059 | ¢4611 |~40822 | 3401 ~40502
3¢963 [ 16479 | #4675 |=40842 | 3401 ~+0508
34963 | 16477 | «4709 [-40843 | 4402 ~e0736
34963 | 16478 | 04705 (~.0841 | 5402 ~e0934
34963 | 16478 | #4739 |~40850 | 6405 -e1180
34963 | 16478 | «4749|-40835 | 8405 -+1630
34963 | 16479 | ¢4761 (~40791 [10408 -42080
3.963 | 16480 | #4773 [-40727 {12411 ~e2489
34963 | 16485 | 44718 [-40564 [16419 -+3309
34963 | 16485 | 44774 [-00470 [20411 o257
46653 003 |-40155| 40125 [-4e04| 40012 |-40119| «0605
40653 40121 [-2401| 40002 |~40063| «0321
44653 #0105 [-1401 +0186
40653 20108 «00 10040
40653 40102 | 1401 [~40011| «0026]-40106
44653 2401 {=40016 | +0056[=40233
44653 3400 [=40020 | +0082{-40378
40653 4402 |-40026 | +0111{=40525
40653 5500 [~¢0031 | +0137]-+0682
4e653 6401 |~40037 | «0163]|-40825
44653 8403 [-40046 | «0211]-a1157
40653 10403 |~40059 | 40264 =01501
40653 12408 |-+0069 | +0321]|-01861
44653 16411 |=40100 | +0490|~¢2709
44653 19499 |~+0144 | +0747|~e3691
40653 20402 |=40137 | +0656|~a3784
44653 16410 [~40086 | +0490|=042880
44653 12409 [-40048 | «0336|~s2065
44653 10407 [-40040 | +0273[~s1685
44653 8406 [~¢0032 | +0221|~a1344
44653 6402 [~40024 | 40171 ~0+1003
44653 5604 |~60020 | +0139[-40839
44653 4401 [~40017 | +0113|~¢0673
4¢653 3501 |~e0012 | +0081[~40510
4e653 199 [~40009 | 20051 ~e0343
40653 1404 [-40005 | «0024{~40187
40653 «01 [~¢0005 | 40002[~s0018
40653 ~1400 [~40003 [~+0025] 0139
44653 -2401 | 40001 #0295
40653 | 8429 | 02000 [-40218 |-4e04 | 40008 [~e0115| 40628
40653 | 16467 | 04397 [-00776 |~4404| 40010 [-40173| +0840
40653 [ 16461 | ¢4419 [~40772 [-2400 | 40003 20419
40653 | 16452 | ¢4462 |~e0758 |-1400 | 40002 20204
40653 | 16449 | «4486[-40771 | -403 | #0000 40009
44653 | 16468 | o4561 791 | 1402 [~40001 | +0031[ 40196
40653 | 16267 | s4614 2400 {40003 | +0073| =40401
44653 | 16465 | ¢4618 3¢01 [~s0006 | +0111] =40615
40653 | 16465 | 04642 4401 |~e0008 | 20155{ -~+0822
40653 | 16465 | ¢4681 5600 [~+0012 | «0195] ~+1026
40653 | 16463 | #4697 6804 [=40015 | 40240} ~+1251
40653 | 16466 | ¢4734 8404 [=+0024 | «0330 ~+1675
40653 | 16066 | «4777 10405 [~+0038 | 40394| ~e2107
44653 | 16465 | #4783 12412 [~40058 | <0440} ~e2495
40653 | 16470 | 44760 16414 [-40113 | +0522[ ~e3245
44653 | 16474 | +4819[~e0564 |20405 20665] ~e4162

3



2k

NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

B
&y
Configuration M deg ‘L ‘n deg & Cn Sy
N 2294 | .08 -4404| ¢0062|~+0140] 40574
whrve? 2:294 | o8 -2.00{ +0028|-+0067| ¢0383
24294 | 408 -1.00| .0008
24294 | .08 +01[=40011
24294 | 407 1400 (~40028
24294 | 407 1498 |~+0043
24294 | 407 2498|-40058
24294 | 407 4402 |-40076
24294 | 407 5401 [~+0094
24294 | .07 6:05[-.0113
24294 | 406 8404 |-40149
2,294 | 407 10408 |~.0186
24294 | .03 12414 [~40217
24296 | .11 16422 |=40274
24294 | 407 20422 |=40320
24294 | 8471 20427]=40409] 0551
24296 | Beb7 16429 |~s0321] L0387
24294 | 8469 12424 |=40234] 40266
24294 | 8468 10419 |~.0188] +0198
24294 | 8467 8412 [-s0148
24294 | 8465 6409 |=40106
24294 | Bub4 5407 |~40084
2,294 | 8463 4402 |~40070
2,29 | 8465 3403 |=,0051
24294 | Ba64 2.02|-+0035
24296 | 8464 | 43493 [~40616 | 1403 |~.0010
24294 | 862 0627 | =401 |-.0003
24294 | 8462 0617 [-1403] 40013
24296 | 8460 | 436449 [-00596 [~2401[ 20031{-40037
2029 | 8460 | 43421 |-40531 |~4407 | 40067 |-40080
24294 (17434 | 46856 (41376 |-4410] J0120] w0000
24294 17431 -2404| 40056 20005
24296 17435 ~1.03{ 40031 40004
24294 ({17436 +00| +0010] +0000
24294 (17435 1404 [-4+0013 [-40006
24294 |17435 2406 [=+0039 [~40006
24294 {17434 3406 [-+0063 [~40007
24294 {17437 4411 [=40096 {~40008
24294 (17435 5409 |~.0122 |-40004
24294 (17446 6416 |=+0151 |-40003
24294 (17446 8420 [-40216| 40017
24294 {17448 10426 |=40273 | 40044
24294 (17450 12432 |-40337| 0095
24294 [17452 | 46849 (40595 (16441 |~0462| 40247
24294 |17456 | 46837 [-+0378 |20437|-40569| .0352
24975 | 404 |-.0058 | 40299 [~4.00| 40048 [-.0079
24975 | .04 |-40048 | 40291 [-2.00| .0018 [-.0038
24975 | +06 {-,0054| ,0292 |-1400| 40006 |-.0021
24975 | 406 |-40041{ ,0290 | «01[-.0008 |-.0001
24975 | 409 [-,0047| «0287 | 1402]-40021| 40015
2975 | o04 [-40069 | 40294 | 2407 |=+0035| #0036
24975 | 402 |-.0055] .0296 [ 3400(-40049| 40058
24975 | 402 §-.0077| 40306 | 4404|0064 | 40079
24975 | 402 {-,0079| 40315 | 5+03|-.0080] 40101
24975 | 402 [-.0078| 40326 | 6e16 0127
24975 | 403 |-.0079| 40350 | 8407 0173
24975 | 401 |-,0075| 40377 |10409 £0219
24975 | 407 |-.0087 | 0408 [12.18 +0258
24975 | +10 |=.0112| .0483 [l6e22 «0346
24975 | 409 |-,0150 | 40590 |20418]-40269 [ «0465
24975 | 8453 | 42686 | 40233 {20624 ]~c0311[ 40321
24975 | 8450 | 42753 ) 40110 [16428[-+0233 | 40195
24975 | B449 | +2774 |-40015 |12426]~40173] ,0103
20975 | 8450 | 42850 |-40097 [10415|=40135| ,0072
24975 | 8449 | 42863 [-40192 | 8413|=40107 »0037
24975 | Bet46 | 42895 |-20291 | 6409|~40077 w0008
24975 | 8447 | 42912.4-40332 | 5409 |-e0065 «0000
24975 | 8450 | 42911 |-40361 | 4404 |~+0050 [-40003
24975 | 8450 | 42913 [-+0390 | 3.01]-.0038 [~.0006
24975 | Be51 | 42897 |-40414 | 2403 ]-.0025 [~.0008
20975 | 8449 | .2887-.0436 | 400(-.0004 [-.0003
24975 | 8449 | .2891-.0428 [-1.01] 40007 | 40000
24975 | 8447 | 42859 [-.0416 [-~2403| 40020 +0001
24975 | 8447 | 42852 |~40384 [-4403| +0045 |-40002
24975 [17405 | 45815 |-41099 |-4407] <0081 | 20058
24975 |17+02 | 45937 [~41180 |~2402 20043
24975 |17404 | 45935 [-41176 |-1.00 £0025
24975 17,08 | 45985 {-41190 | ~+01 <0010
24975 |17411 | 46001 |-a1184 | 1406 40015
24975 |17409 | 46003 {41183 | 2404 40030
24975 |17.10 | 46027 |-41142 | 4409 -e0054
24975 |17.07 -e1166 | 3407 -e0044
24975 [17.06 5409 -+0055
24975 [17.05 6015 -.0052
24975 (17,08 | 45982 [=,0956 | 8418 -40042
24975 (17,08 10421 ~e0013
2,975 {17409 -40735 12427 40022
24975 [17414 | 45907 [~40533 |16434 +0100
24975 [17416 | ¢5903 |~40343 |20428 |=40446 | 40210 (~43828




NACA RM L58E06 EONRIEENY

TABLE IT.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

Configuration M el r Ca Cy
wipyg? 34963 $02 [~00253 ~e0049] 40461
34963 $02 |-40250 -e0025| #0229
34963 #04 |[=e0240 —«0011l} #0134
30963 £05 |=¢0205 «0000| #0024
34963 «04 |-e0238 »0008[-,0088
3.963 o04 [-a0249 «0019(-40199
34963 <04 [=e0236 20030 |-+0310
34963 «03 [-40248 «0042|-40423
3.963 203 [-40256 00054 |~e0549
30963 «01 {—e0264 «0073|-40699
3.963 #01 {=40279 £0105(~41004
34963 «01 |=e0271 00134 {-¢1331
34963 02 [-e0236 «0165({-41673
34963 «04 [=20302 | 40446 [16418]|~20175| +0242]~a2424
34963 +06 |—¢0340 20377 ]-43230

20159{~e3150
20066 {~e2328
«0014 (~a1647
0002 |=e1310
—+0009 [-41004
~+0018|=40723
—¢0024 [-40580
~e0026 [~e0451
~e0025[~e0331
~e0022 |~e0212
-¢0011 [-e0116
~s0002 | =240004
0007 | 40100
0016 | 40196
+0020] 40426

34963 8431 2021
34963 8429 #2037
34963 8431 42042
34963 8430 2024
34963 8428 #2012
34963 Be27 #2005
34963 8e27 202042
34963 8427 2019
34963 Be27 22027
30963 8426 +2020
34963 Bs28 #2021
3963 8e28 #2014
34963 8428 #2016
34963 8428 2012
3963 8428 +1980

0048 | #0523
#0035 | 40270
20029 | 40128
+0009 [-40000

34963 16486 «4506
34963 16482 24580
34963 (16485 04677
3963 [16481 24676

34963 | 16485 4735 ~e0120
34963 |16.85 04729 [=a0647 ~e0248
34963 |16486 4769 |-20639 —+0383
34963 {16490 %801 [-40626 ~e0512
34963 |16490 #4779 |-e0610 - 0662
34963 |16487 «4800 [~40599 ~e0820
34963 |16.87 «4793 |«40547 —-»1121
. |3+963 [16.85 4832 |=20496 ~elab4
- 34963 | 16491 24824 [-a0416 ~e1772
3963 |16495 «4B817 |=40248 ~e2&94
3963 |16,.98 24839 |=-40116 ~e3296
44653 203 0235 +0472
44653 «02 «0219 #0271
44653 02 #0222 20165
44653 «00 40220 20069
4e653 .00 20209 —+0037
44653 00 #0213 ~eQ143
44653 «00 00221 -+0239
44653 «01 #0233 ~+0345
44653 »01 20251 ~e0471
44653 +02 #0259 ~e0608
44653 202 20288 —+0880
40653 202 #0309 ~e1179
44653 «00 #0333 ~s+1481
40653 +01 «0390 —-.2210
44653 203 [~e0357 [ 20450 —e3049

44653 | 8426 | #1803 ( .0210
44653 [ 8423 | #1779
40653 | 8424 | #1759
44653 | 8425 | #1731
44653 | B.23 | 41705
40653 | 8423 «1700
44653 | 8420 | 1690
44653 | 8420 | 41702
44653 | 8420 | #1685
44653 | 8u18 | #1698
44653 | 8,20 | 1688
44653 | 8420 | #1671
44653 | 8420 | #1690
42653 | 8421 | #1651
44653 | 8423 | #1653

44653 | 16477 | #4055
44653 | 16470 | #4086
40653 | 16470 | 4138
4e653 | 16474 | o4l66
40653 {16474 | #4182
40653 [ 16472 46209
40653 | 16473
44653 | 16473
44653 | 16473
40653 | 16473
40653 116474
44653 | 16478
40653 | 16475
40653 | 16473
40653 | 16480

16422
20416

~e0028 |=e2948
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NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF ; CONFIGURATIONS INVESTIGATED - Continued

Configuration M gl cI., Cm
deg
wlrvdy 24294 «03 [-e0156 | 0227
24294 <01 [-40158 [ ¢0207
24294 «01.]-40175 | 40225
24294 +02 |-40204 | 40225
24294 .02 |-.0224 | 40232
2.294 +00 |-¢0254 | 40242
24294 «00 {~e0256 | #0253
$0275
40289
40309
+0364
20406
40533
10586 <1268
$0473 112404 +0811}-42762
00469 |124021~40135| +0802|~42705
—~+0005 {20407 [~+0282 [ +1200[-45286
00944 [~24045
00687 [~42817
40594
20463
40347
10287
+0233
0177
+0126
20072
40014
—e0044
-e0096
~e0218
-+0155

~e0821 |20418 [~e0444é ~e5383

+0028 +0680

«0010{-¢0092 [ #0322

-+0049 | 40179

«0000 | +0006

40052 {=e0161

<0105 {=e0340

#0154 |-0502

#0205 [~+0681

20254 |=40875

+0308 [-41072

00405 {=41494

40508 |~42004

«0594 [~22481

«0391 [16411[~40135| #0774 |-e3459

+0430 [20405|-40165| 41002 |~s4546

24975 | Be47 | o2514 |-e0016 ]20409}=40180| +0917 |-+4627

2,975 | 843 | 42592 [=00105 [16418(~40129| +0702 |~43583

24975 | 8440 | 42671 |~40207 [12412{=40086 | «0524 |=2572

24975 | Bedd | 02706 |-00256 110407 [~40074 | «0438 [-e2116

2,975| Bebl | 42742 {~e0319 | 8404 |=40064| <0349 |-¢1653

24975 8441 | 42804 |-40431 | 6005|=40037| ¢0257 |~e1196

24975] 8442 | o2822 [-40484 | 5405]-.0026| 40206 [-+0999

24975 | Be42 | 42856 |=0519 | 4402|-40019] ¢0162 |~e0774

24975 | 8439 | 42844 [~40552 | 3401[-40014] «0125 [=e0599

24975 | 839 | 42845 [~e0581 | 2401 |~40008| #0082 |[~e0406

24975| 8438 | 42849 |~40606 | 1402|=40004| «0044 [~e0231

24975 | 8440 | o2871 [-e0622 401 +0001| ¢0004 [~e0057

26975 | 8440 | 42860 |-e0618 [-1400| 40002 [-40034 | «0112

24975 | Be42 | 42863 |~e0606 |-26401| 40008 |-40076 | «0305

2,975] Be41 | 42822 |-e0550 |-4402]| 40018 |-40153 | «0654

24975 { 17400 | 45785 {-e1385 |=4404]| 40046 |-e0133 | 20800

20975] 16495 | #5820 |-+1435 [-2401| 40026 ]-40058 | 40361

20975 16487 | 25841 [~e1436 {=~1+01| 40016 |=+0027 | 40157

24975 16482 | 45859 {=s1432 +02| 40010 |-40004 [=20055

24975 | 16482 | 45857 20027 [-.0265
2,975 16480 | 45843 <0058

2,975 | 16477 | 45847 «0095 [~+0686

24975 16475 | #5836 «0135 |-.0928

2,975 16474 | 45785 «0179 [=e1156

24975 17400 | 45915 «0183 |~o1168

24975{ 17400 | 45901 «0232 [~e1421

24975 | 17402 | 45872 «0327 |-41910

2,975 ] 17404 | +5846 «0426 |~+2400

24975 | 1705 | ¢5797 «0522 [-.2885

24975 | 17406 | ¢5747 [-20903 [16421 -.3896

249751 17405 | 45736 |-e0756 {20416 ~e4878




NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF , CONFIGURATIONS INVESTIGATED - Continued
B
a c
Configuration M deg L deg Cy Cn Cy

1 34963 .05 ~4s 40019 |~e0144

wiEdy 3:983 | l0d 1195 10007 |-:00%%
34963 «03 ~1400|=40001|-40031
34963 «01 «01|-40005| +0001
3.963 +01 1402 |=40010| 40035
34963 «02 2400(~e0017| 40074
34963 +01 2498(=s0024| 40112
3.963 203 4402}-40030| 40147
34963 «03 54D0[~.0036 | «0181
3,963 003 6403[=40043| 40215
34963 403 8403|~40055| 40288
34963 «03 10403|~40068 | +0354
34963 «01 12+10|-.0081( 40423
3.963 «03 164171=.0109 [ +0577|=42920
34963 «05 20401{~40147 [ «0B20)=43928
34963 | 8437 20406 |=e0136 | ¢0712(-¢4060
34963 | 8431 16415(=40086 | «0527|-¢3095
34963 | 8429 12+15|=40060 | ¢0381[~42239
3,963 | 8428 10410 (=40052 | 0314 [~e1B45
34963 | 8431 84064|~e0050 | 40258 [~a1462
34963 | 8431 6407|=¢0023 [ 240199 ~41102
34963 | B429 4498|~e0017 [ 40165(=10902
34963 | 8429 4402(=20011 | «0133|=40737
3.963 | 8429 3403|-+0010 | +0098|~40557
34963 | 8430 2401]|=+0007 | 40065 |-40381
34963 8430 1404 |=e0004 | 20034 [~e0219
34963 | B430 401{~40002 | 40006 [~+0042
34963 | 8432 ~1400| ¢0000 [~+0022| 40111
34963 | 8432 -2400] «0002 [-40053| 40273
34963 | 8429 ~4402| 40007 [=40128| »0629
34963 [16478 ~4402| #0013 [-40152| 40769
34963 (16471 ~2400| #0005 [~20069 | «0349
34963 |16465 ~1+00| 0003 [~40026| «0133
34963 |16458 «03| 40002 | 40004 |-.0070
34963 (16456 1403] +0001 | 40037 [~+0264
34963 |16484 2401{=+0003 | 40079 [~e0479
34963 (16484 3402[=20007 | 40119 |~e0704
3.963 |16482 4405[~+0012 [ 20161 ]-40920
34963 [16482 5403|-40018 [ 40201 |=41140
34963 [16482 6206[=00026 | 40243 |-21361
3.963 {16483 8407|~+0043 | 40329 [-s1820
34963 {16483 10010|~40064 | +0396 |~e2251
34963 [16486 12013 -+0088 | 40446 [~e2649
34963 |16.88 16419|=+0140 | 40532 [~4+3493
34963 |16485 20411 ~.0214 | 20662 |=44415
44653 .02 ~4401] 40010 |-40117| 40541
44653 004 ~1497| #0001 |-20059| #0247
44653 «03 -1402| ~40003 |-.0027 | +0120
44653 $01 ~401|~¢0005 | 40003 [~.0018
44653 «01 1400[~+0010 | +0034 |=40154
44653 «01 2400 —+0015 | «0065 |~+0312
44653 $03 3400|=40019 | 40094 |~20448
44653 +05 3498[-40024 [ +0120
44653 «05 5401 ~+0028 [ 40148
44653 «05 6405/ =40033 | 40173
44653 «05 8401 =40045 | 20227
44653 o 04 10406| =40055 | 40278
44653 .04 12408|=¢0068 { «0340
44653 «06 16412|~40100 | #0528
44653 «06 19499| =40144 | 40777
44653 | Be25 20402{~e0127 | 40679
44653 | Ba28 16011{ ~e0079 | 40499
44653 | Be29 12409|~+0045 [ 40357
44653 | 8433 10405|-40037 | 40298
44653 | 8436 8405|~.0031 | 40243
44653 | 8430 6404|=40030 | 40191
44653 | Be27 5402{-40020 | «0153
44653 | 8429 4402|~+0016 | <0118
44653 | 8426 3401|-20012 | 40088
44653 | 8428 2401/ =.0009 | +0060
44653 8+28 1402| =40007 | #0037
44653 | 8430 401 -=+0005 | 40011
44653 | 8430 ~1400{ ~40002 [-40019| #0072
42653 | 8428 ~1494]| 40001 [=40050| #0229
40653 | Be28 -4e01| 40009 [-40208| «0553
44653 {16466 ~4400| 40009 [-+0150| #0706
44653 [16464 ~1499| <0004 [~40071| 0304
40653 [16461 ~1400| #0002 |-40032( s0118
%4653 16455 «01| 40002 [ 40009 =¢0109
40653 16456 1401| 40002
40653 [16465 2401 =40001
44653 (16471 3403| ~+0004
42653 (16468 4402| =40005
42653 [16466 5402| =+ 0009
44653 [16466 6405 =20012
44653 16066 8403( =+0020
44653 [16466 10407 ~e0035
40653 [16467 12410| =«0055
44653 (16470 16417| =4 01086
40653 11671 20407 =20171 | 406674250
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TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS

a,

Configuration M deg CL Cn Cy
wiF 20294 «01 1~e0041| #0014 #0175
2294 a01 «0017 #0081
24294 «01 »0029 20040
20294 «01 20022 -e0002
24294 «01 20022 —e0045
20294 20020 ~e0093
24294 «0023 ~e0136
24294 20024 ~e0185
24294 0025 -+0237
24294 20024 —e0319
264294 «0018 —e048B8
24294 20010 —e0764
24294 20004 =¢1099
24294 —e0132| #0026 —¢1803
20294 —+0120| 20018 |20531=40002 |—e0496 |~02558
«3080|-e0255 |~4413| +0009 | ¢0125| 40235
#3157|~e0272 |-2403| «0004| #0061 | <0110
#3153[~¢0275 |-1400| «0002| 40028 #0045
3164 |=e0278 —e0018
«3158|=~40272 ~+0072
#3125]-40268 —s0139
43208}~40259 =+0209
03232]-40255 ~e0281
¢3198|=.0244 ~e0353
3197 [~40225 ~a0443
#3182 [=40157 —40654
#3104 |-e0048 ~e0925
#3071 #0043 ~e1281
#2991 40133 ~+1984
#2901 | 40178 (20461 |~e0086 [—e0465 [~e2726
06297 |=e0298 |—4el4 | 40055 | #0119 | #0473
06344 [~e0379 |-2401| 40031 | 40047 | #0233
246389 |~e0399 #0113
«6435[=40406 ~+0018
46563 |~40410 1409 ~+0176
26579 |-0393 2410 —-s0298
06568 |-e0362 3.1l =-s0415
«6574 |-40338 4al? =+0532
26491 |=40290 Sels ~+0639
#6530 |-40245 6624 =+0782
06499 <0153 831 ~41011
0641340046 (10435 —-e41250
26416 40074 [12451 —21568
26459 20141 {16463 ~+2230
+6412] 40188 2069 —s2946
~+0083| 40007 00 20028
0046 [=40010 [~54409 «0164
20007 [—40007 |=2402 #0060
—40004 |-+ 0006 =99 0016
=e0014 («40004 01 ~¢0023
24975 =402 [=40007 |-40005 le0O4 ~+0068
24975 =e04 [-.0018|=40003 2404 —20113
24975 «02 «+0008 (-4 0006 3405 —-+0170
24975 02 +0016 |~20003 4207 ~s0227
24975 «04 +0008 [-40002 5011 ~+0299
24975 «04 «0017 [«40003 6ell =+0174 [=e0373
24975 .02 0006 |~ 0004 817 ~+0218 [~¢0598
24975 02 0017 [-40010 [10e23 -¢0251 [~+0878
24975 «02 [—e0005|-e0013 [12.28 —e0294 [=e1168
2975 +00 0006 |~+0003 |16043 ~+0362 |-+ 1805
24975 «02 [-40003| #0002 (20440 —e0421 {~e2431
2975 Bebb #2508 | 40185 |20#40 ~e0422 |-e2596
24975 8439 02559 | «0136 (16446 =e0363 [~e1978
24975 8435 42593 | 40073 {12432 ~e0299 [=e1343
24975 Be4b #2633 | 20043 |10e26 —40270 1~¢1059
24975 8e47 2652 |-20010 8e18 #0236 |~40770
2975 Be 46 22660 |~40077 6elh ~+0535
24975 Be46 02664 ]=40103 512 ~e0433
24975 8e43 #2636 ]~40113 4406 ~+0341
24975 843 2641 [=-40130 3407 ~+0253
24975 8e45 42664 [~e0144 2405 ~+0184&
24975 8e45 02654 1~40150 1405 ~+0115
24975 Betly #2626 [-a0151 00 ~+0051
24975 Bebs 2616 [~40147 +0019
24975 Bebt 22605 [=e0144 +0087
24375 8e43 42587 [~40118 20225
24975 [17.22 #5198 [-40233 «0448
24975 [17.17 95283 |-.0299 0207
24975 1721 5346 {~+0306 0090
24975 1720 +5380 =+0030
24975 (1718 #5434 ~e0154
24975 (17615 #5415 ~+0268
24975 {1725 o 5447 20401
2,975 (17424 05647 -e0522
24975 (17424 +5433 ~e0656
24975 (17424 45502 ~+0796
24975 {17423 «5422 ~e1034
24975 17424 #5392 —¢1285
24975 [17424 5395 —+1565
24975 |17428 «5420 ~+2182
2,975 (17.28 #5446 —e0223 [~e0471 |~e2799
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NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS TNVESTIGATED - Continued
B
@y c C

Configuration M deg ‘L Cm deg L n Cy
wlp 34963 «00 |-e0215| 40037 |~4405{=«0003| 40091 | «0248
34963 «03 |- #0038 |-2401[~+0003 ]| «0040 | ¢013%
30963 «05 [~e0217} #0038 [-1e01~40003| 40016 | #0098
34963 #0040 s02 [=40003 |-40011 | <0048
34963 - «0042 1404 |~40002 |-40041 | «0005
34963 - «0045 2400 |~ 0003 |-20069 |~+0028
34963 - «0044 3403 |~40003 [-40093 [~+0086
34963 - «0046 4402 |~40002 |~40119 [=00153
34963 - 20045 5006 |~e0002 [-00140 |~e0226
34963 - 00047 6011 |~40003|-40159 (~+0318
34963 - « 0048 8411 |~e0003-20190 [-40524
34963 - «0049 |10415|~40003|-40218 |=s0760
34963 - 240049 {12420 |~40003 |=40256 [~40998
34963 - 0053 {16424 |~40003 [~40321 |~e1506
32963 - 20055 [20424 [~40003 |~40364 |~e2087
34963 0282 [20427 |~40071 |-+0399 |~s+2268
34963 80238 [16030[~e0054|~a0334 |~a1684
3963 0197 (12422 |~40035|~e0270 |[~41151
34963 40173 10417 [~40030]~s0235 |~+0918
34963 #0151 Bell |~a0023}=-40199 [~40665
34963 «0137 6313 |+20018|~40166 [-e0s46
34963 +0130 5207 [~60015|~e0143 |[~e0348
34963 «01llg 56404 ]~e0012]|-e0125 [~40250
34963 +0089 3404 |~+0009 (-20098 [-40167
34763 +0075 2402 |~40006 {-20072 |[~+0086
34963 +0068 1401 [~40003 [~40044 [~e0012
34963 «0065 201 [~40001 |=e0013 | 40061
3.963 «0062 |~1e02| +0001| 0016 | «0127
34963 40064 (2404 40003| «0047 | 0201
34963 0100 (=4411( 40008 «0095 | #0363
34963 #0045 |~4e12| 20036 40080 | «0543
34963 16488 24078 |=e0012 [~2403| 20019 <0038 | #0312
34963 | 16486 #4150 |=40038 |-1+03| 40012 +0021 | 0194
34963 | 16486 46164 |=40047 «02 | 40004| 40001 | 40074
34963 (16491 4200 [=+0047 1401 [-40004 |-40029 |~«0038
3,963 [16.89 4194 (-.0029 2404 |~40013[~¢0053 [~40158
34963 | 16489 44209 {~40018 3404 |=+0020]~40070 |~e0279
34963 | 16489 44165{ 20014 4404 1-40030|-40091 |~e0337
30963 | 16490 4180 | <0037 5006 |-e0040|-40111 |[=+0516
34963 | 16490 4213 +0068 6012 [~o0052|~+0131 [~e0653
34963 | 16487 «4193 | L0131 Beld [-40071|-e0169 |~e0890
34963 [16.90 4235 | 40166 [10419 [=a0094]|~20216 |~al1l47
34963 | 16489 4222 40209 [12424[-40115(-40266 [~e1403
34963 | 16492 4232 20305 |1634 [-40152]1-40362 |~e1941
34963 (16437 4259 | 20384 [20428(-40186|-e0451 [~e2508
4e653 203 |-40314 | 40042 [-4407 [-40005| 0085 | #0300
40653 —404 |=e0299 | «0041 |-2401(-40006| «00328 | «0190
44653 —e01 [~e0320| 40034 {-1401(~40004] #0011} #0138
44653 ~¢03 |-e0314 )] +0028 «00 |~20004|~40017 | 40088
44653 01 [-+0306| 0028 1400 [=¢0003]~,0046 [ «0037
44653 ~03 |-.0298] 20032 2401 [~40003|~a0073 |~e0014
40653 -403 |~a0317 | 40035 3402 [-40003|-40096 [—e0074
40653 ~a03 |=40309 | 40034 4403 |-20003]~00118 |[-e0144
44653 =404 [=40300| +0033 5404 ~20140 |~e0224
44653 -+05 |=40318| 0036 6408 -e0160 |~e0314
40653 ~e04 |=e0296| 40034 Bell ~s0189 |~+0524
44653 —e02 [|~40273| 20032 j10.12 ~e0225 [~407233
44653 —¢C1 [~e0278 | 40033 }12416 ~e0262 [=e0965
40653 —a01 {~e0282| 40044 |l6e22 -+0311 |=s1472
40653 002 |—40257 ] #0047 {20417 ~+0333 |~+2028
44653 823 #1694 | 40268 20419 —e0367 |~42196
40653 8423 01689 ] 40242 [16426 -e0312 |-41622
40653 8424 «1689 [ «0201 (12416 ~e0250 |~e1143
4653 Be26 21662 | 240184 {[10e12 =+0220 |[~«0907
40653 8425 01642 | 40176 8410 ~e0184 |-40692
44653 Ba25 21643 | 20165 6409 —e0146 |~e0493
14653 8423 #1631 | «0146 5407 —+0125 |~s0404
42653 8423 01648 | 20124 4204 -¢0105 {=+0315
40653 8423 01640 { «0116 303 —+0088 |[-20226
140653 8421 1653 | +0108 2402 -e0066 |~e0147
140653 8e23 «1647 | 40099 1403 ~+0040 |~40078
44653 8,23 21663 | 0087 —a01 ~e0010 | #0003
4e653 Be23 21649 | 40087 |-1401 «D014 | +0082
40653 8a24 41638 | #0093 |~2403 «0040 ] #0161
42653 8425 41619 | #0123 |-4e05 20089 | «0318
44653 | 16480 3840 40002 [-4405 o0063 | 40467
44653 | 16471 #3894 |-40032 |-2.01 «0030 | #0245
44653 | 16481 #3985 |-+0043 |=1.03 «0014 | #0119
4e653 {16677 44000 [~40049 201 +0000 | #0002
40653 | 16478 44039 [~40054 1403 ~40013 |=e0114
44653 | 16478 4055 |-+0055 2402 ~20032 [=20250
44653 16478 «4067 |=e 0046 3403|-40020| ~20050 |~+0356
44653 | 16477 «4083 [-+0037 4005[=+0027|~¢0065 [~e0483
40653 | 16677 | «4096 |~40024 5406 }[-e0035| ~+0080 |~¢0599
4e653 | 16077 | 24112 [=e0010 6009 |~e0044]| -20093 (~0725
44653 | 16480 | 44117 | 40045 8009 |=20062| =40133 |~20948
544653 | 16082 | 44158 | «0077 [10415|-¢0083| ~+0174 |~e1192
44653 | 16483 | 44175 | 00104 |12419}=¢0104| ~e0219 |~e1440
44653 ] 16484 | 44162 | 40212 |16428|~20145| ~e0327 |~e1905
44653 | 16482 | 44227 | 40309 [20420|-40181]| =¢0299 |~e2478

29



30

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

Configuration M a, C. .e Cy c, [+
aen L n | e n Y

WervHLy 24294 «04 00517 |*3499| 40063 [-40314| #0863
24294 «08 00518 [=1499| «0031|-40163| #0453
24294 «06 40522 |~1401} 40015 |=40084| 0249
2429 o04 |=e0236 | +0554 «001-+0009|~+0001| #0021
24294 002 [~40236 | 40555 | 1405|-+0026| «0081|-s0184
24296 002 [=40237 [ 0545 [ 1a99[~+0042
24294 «00 [=40239 | 40543 | 3401}~s0057
24294 200 |=40225 40539 | 4401 [-+0076
24294 -+0096
24294 ~e0112
24294 -e0145
2429 -.0179
2,294 -.0213
24294 40279
24294 -+0336| 41399
24294 | 8e49 ~e0428{ 41330
24294 | 8e46 16430 [~.0330] +1071
24294 | Be43 12,19]-.0232) ,0802
24294 | 8457 10417 [~e0185| L0642
24294 | Ba49 8410 |~e0146| 20504
24294 | 8457 6408 {40108 ! ,0375
24294 | Be59 5406 {=+0087 | 40307
24294 | BaS7 4405 {=40067 | 40239
2,294 | 8455 3604 |=e0049 | 40181
24294 [ BaS4 2403 [~40038
2,294 | 8455 1403 [~.0020
24294 | Ba52 «01 [-.0002
20294 | Bas4 ~497| #0015
24294 | 8452 ~2401| <0034
24294 | 8455 —4404| «0072
24294 (17400 -4011] 40150
24294 (16497 ~2405] 40082
24294 17401 ~1402| 40048
24294 (17404 «01] #0017
24294 |17.04 1403 {-40014
2,294 |17406 2405 {=+0044
2,294 (17405 3405 ]-,0078
24294 17404 4407 |~00111
2,294 17404 Se12{~40150
24294 17404 6416 |=40186
2,294 [16496 8420 |=40246
24294 |17401 10423 |~.0309
2+294 [16496 12433 |=40370
24294 (17401 16441 [=40465| 40936 [=e4363
24294 |17404 20438 |-40577| 41195 |-e5582
24975 +05 —3498| ¢0041{-40216| #0694
24975 204 =2400| «0018(-40106| #0332
24975 <04 ~e99| +0007[-40051| 0187
2,975 «06 «00 [=+0005 | +0004} #0023
24975 W04 1402{-.0017| 40052 [~s0154
24975 +04 2402 [=¢0027| ¢0100}-40313
2.975 +04 3404 [~40040| +0156 [=e0502
24975 +04 4403 |=40053] 40210|~+0687
24975 .02 4420 |~e0054 | #0219 |=s0711
24975 +03 5403 [~+0062| ¢0262 |~e0Bh4
24975 004 6407 {~40077( 40323 [-+1082
24975 «05 8408 |-+0101| +0426{~+1515
24975 «03 10214 [-.0125| 40532 |~e2017
24975 $03 12419 |~e0146| 40627 [-e2489
24975 $01 16424 [=40196] 40830 {~e3568
24975 .02 20421 [=40252| 41075 |-e4656
24975 +03 10415 |-40127] 40537 |~e2061
24975 | 8437 4005
24975 | Be39 -1e97
24975 | 8437 =1401
24975 | 8437 «03
24975 | 8437 1406
24975 | 8437 2403
24975 | 8436 3403
24975 | Be36 4005
24975 | 8436 Ss07
24975 | 8436 6408
24975 | 8438 8410
24975 | 8438 10417
2,975 | 8438 12421
2,975 | 8437 16428
24975 | Be36 20423 |~40270| +0991|~e4721
24975 16476 20428 |~e0462| 20963 |~e4994
24975 [16476 16432 |~e0349 | 40777 |-03962
24975 | 16477 12426 «0564
24975 | 16475 10421 «0460
24975 16475 8417 «0342
24975 |16475 6els «0235
2.975 {16475 5408 +0182
24975 {16473 4408 40135
2,975 |16474 3006 ¢0104 [=00626
24975 | 16474 2,03 20066 [-e0421
24975 [16474 1405 +0030 [-+0177
20975 16476 «02 +0000| <0033
24975 [16475 ~1402| +0034|-.0037| 0264
2,975 16478 =2401] 40050[-40071] «0471
24975 16478 ~4408| +0085|-¢0163]| ¢0954
24975 |16476 6014 |-e0103| 40230 [~e1343
24975 [16476 1242740241 40565 (=92693
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TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued
B

%y 4 C c [of [
Configuration M deg L 'm deg 1 n Y
’ 2, 9 04 -

WERvEL 15563 | 8 1:89) :8887| 2884
34963 <04 -1.00| +0003|-.0032
i 34963 +06 +01}-+0005] 40010
i 34963 +08 1.04{=20012( 40049
I 34963 .08 2402|-.0020| +0088
t 34963 06 3403|~40029| 40128
34963 +06 4403 -.0038| 0166
l 34963 «04 5¢04[=+0064| 40198
3.963 $04 6+07|=.0052| 0233
| 34963 02 Be06)=40069| <0305
| 34963 +00 10410(=¢0087| 40379
34963 | -.01 12415|-.0103{ <0433
' 3.963 +00 16419{~40147 40613
3.963 «01 20413|=40196] +0B857

3963 | 8424
3.963 | 8.17
: 3.963 | 8.16
. 3.963 | 8.15
X 3.963 | 815
3.963 | 8415

| 3.963 | 815
3.963 | B.15

3.963 | 8.18
3.963 | 8.18
N 34963 8.18
: 3.963 | 8418
| 30963 | 8421
3.963 | 8.25

3.963 | 8.26

20617|=40210{ #0756
16424]|~40139( 40571
12418]|=-40090] «0412
10012|~¢0071( 40339
B84101-40055]| 40273
6407 -40041( 40209
5404{=e0033( 40176
4405{~a0025| 40136
3404|~40021( 40101
2¢01|-+0015| #0068
1e04|=e0009( 40034

01| =40003( 40004
~1401} +0002|-.0023
=2201| «0008(-40059
=4404| +0022|~40136

34963 |16450
34963 {16447
. 34963 16453
: 3.963 |16452
34963 116450
1 34963 [16456

34963 (16454
3 34963 (16455
{ 34963 [16455
: 34963 (16453
| 34963 [16451
34963 {16454
3.963 |16454
34963 116460
3.963 |16.58

~4406| +0049]|-40168
=2400| 40027|-.0088
=1402| +0016]~40050
200| +0005(-40015
1402 |-«0004( 40022
2403|=.0015] 40054
3402{=40028| «0099
4406]~20038( +0148
5405 (~40049( 0188
64101-+0060| 40236
8411]|=+0083( 0333
10414 |-+0110| 20423
12418|=40138| +0473
16428 |=+0205| «0584
20420 (=40300( +0734]|=e4445

1
i

44653 .01 -4402| 40020|-.0120{ 40575
44653 .01 -2400| +0009|-.0066] +0325
44653, .01 ~+99| +0004(-.0039( .0229

i 44653 .03 «00|~40003
44653 .03 1403)~+0009

i 44653 «03 2,02|-40015

B 44653 3400 [=40022

# 44653 4403 [=.0027

{ 44653 5401}~.0033

| 44653 6408 [-40039

[ 40653 £405|-40053

{ 40653 10410 [~ 0066

. 40653 12411 |~40081

‘ 44653 16413 |-,0121

," 40653 20,08 [-.0174| 40795

P 44653 20411}-40185| 40691

{ 44653 16419 |=s0122{ 40521
44653 12412~40075| 40363
42653 10411 (=-+0060| 40296

; 44653 8408|-.0047] 40237
44653 6408)-.0036| ,0183

' 40653 5403 [-40029] 40153
44653 4004 {~+0021] ,0117
44653 3401 (~s0016| 0085
44653 2401 (=40021| <0056

t 44653 1402 (-.0006| <0029

I 44653 +00[-40002| <0000
40653 -1+01| +0003|-,0025
44653 1699 +0008|-¢0053
44653 ~4404{ 40020|=s0125

) 4e653 -4404| 40034|-40176

, 44653 ~2401| +0020]|-40099
44653 ~1,02| +0012[-¢0061
44653 «00| +0006|-.0025
44653 1403 (~e0001| +0013

! 44653 2402 [~+0008| +0052
40653 3402 [=-.0017| +0090

' 44653 4006 [=00023[ 40137
44653 5407|=40032] 40177
44653 6406 [~e0040| +0219
44653 Be09|~e0054| 40318
44653 10412 |~40076| <0402
40653 12014 [~40097| +0458
44653 166211=40162( 0567
44653 20013 |=20243| 40716[ ~e4133
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TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued
B

Configuration M d:é L €| Ca Cy

- 24204 <03 | 40007 +0043[-.0289| «0856
24294 «03 | 0019 +0022
24294 «05 | 40018 «0011
24294 «03 | (0030 ,0169 +07|-40001
24294 «01 [ 20029 | 40172 | 1406]|-40012] 40059 |~s0120
24294 202 | 40043 | 40173 | 2405[~40022] +0129[-+0315
24296 402 | 40040 +0184 | 3¢06|=40034| 40200|~e0500
24294 «04 | 40062 | ,0190 | 4407[~40048| 40280 [=e0734
24294 004 | 40024 | 40208 | 5405[-.0058| «0348([-.0923
24294 «06 | 40040 | 40217 | 6410]-40071| 40423 [-41147
24294 «06 | 0016 | +0251 | 8409|~s0098| .0562]-41640
24294 «04 | 40024 ] 40275 |10415{=40122} 40703 |=e2166
24294 «02 [-,0021 | ,0268 |12419[~+0154| 40830 [~e2776
24294 004 [-40026 | 40282 [16433[~s0194| 41033 |-e3905
24294 «07 |-20086 | 40360 |20430[=40222| 41244 {-45115
24294 | 8456 | 43812 |=40497 |20435|=00324| 41198 |-e5278
24294 | 8454 | #3440 |-,0560 {16437 |-40253| 40964 [-+4076
24294 | 8457 | 43483 |=40653 |12428|-+0190| 40735 |-.2909
24294 | 8455 | 43512 |-40719 |10421|=40155| 40594 |~e2316
24294 | 8454 | 03559 |=40806 | B416{=+0229| 40464 |=s1757
24294 | 8452 | 43578 |-40892 | 613]=40095| «0346 |=e1265
20294 | Ba51 | ¢3587 [-40928 | 5410|~e0077| «0286 |~e1020
20294 | 8451 | 43595 |=40954 | 4408[=~a0059]| 40226 |-+0785
24294 | 8453 | ¢3825 3407 [-00049
24294 | Be53 | 43624 2409 |-40035
24294 | 8454 | 43622 1,08 (-40018
2429 | 8454 | «3607 «06 |-+0002
24294 | Be54 | 43603 -e96| #0015
20294 | BeS4 | ¢3586 {~40989 |~1496| #0031
24294 | 8452 | 43538 [~40937 |-3499| 40065
20294 {16491 | 46803 |-,1847 |-4405| 40105
24294 |16489 | #6933 |~41924 |=2400| #0059
24294 (16488 | 46982 [~41948 99| 40038
24294 [16484 | 46993 |=41945 «06| #0014
24294 |16481 | 47030 [-41961 | 1.08]-.0008
24294 [16480 | 47038 |-41953 | 2410|~s0030
24294 |16478 | 47047 [-42954 | 3410|-e0053
20294 116478 | 47057 [-41943 | 4414|-40076
20294 |16478 | #7037 [~41913 | 5415|-.0100
24294 |16479 | «6982 [~41881 | 6e21]|=40124
24294 |16480 | +7038 [-41813 | 8425]|~.0169
24294 |164B3 | 46986 [-41695 |10e29[-40217
24294 |16484 | «6974 [-41596 [12435]~s0262
20294 [16484 | 46975 [=41488 |16s44|=-e0371
24294 [16488 | #7037 {-21400 [20442|=e0470| o1112|-e5473
24975 «04 | 40134 | ,0132 [-3497| 40029(|-c0202| 0674
24975 007 | 40126 | 40121 [=1492| +0010|~40099| #0323
24975 «07 | 40139 | 40117 | =+95| +0002(-40048{ #0150
2,975 «09 | 40150 | ,0113 +06|-40007( 40003 |-0017
24975 009 | 401451 ,0117 | 1.07|=+0016| +0056~+0183
24975 409 | 40138 || 40121 | 2406[~s0023| 40106 |=e0344
24975 #09 | 40135 ,0122 | 3407|=s0034| 40161 [~-e0535
24975 a11 | #0246 || 40127 | 4409[=20042| ¢0211|=e0705
24975 o1l | 40141 | .0134 | 5.08 «0260 |~+0871
24975 o1l | 40124 | 40149 | 6413 20320 [-+1118
24975 o1l [ 40122 | L0169 | 8413 20420 [~01551
24975 «11 | 40141 40174 |10417 #0522 [-42029
24975 «11 | 40123 | L0177 [12424 «0596 |~e2478
24975 o1l | #0112 | 40198 [16431 «0772 [-e3488
24975 e12 | 40104 | 40242 |20426(~e0172| 40989 |~s4564
24975 | 8443 | 42984 [-40378 [20430|~e0227] 00940 [=e4701
20975 | 8e4l | 43008 [~40433 [16437[=s0167| 40738 |-¢3667
20975 | 8e40 | 02998 [-.0494 12426 20549 [-02653
24975 | 8440 | 02997 |~40526 |10422 00466 [-e2207
20975 | 8439 | #3022 |-40599 | 8416 20364 [~e1656
24975 | 8437 | 3023 {~e0649 | 6413 «0263 [~¢1230
20975 | 8437 | «3021 [-,0672 | 5411 40210 [-e0989
24975 | 8436 | 43024 {~,0694 | 4410 «0165 [-+0803
26975 | Be36 | 43042 |=,0728 | 3410 #0129 [-20589
24975 | Be36 | ¢3063 |-.0749 | 2408 «0087 [~s0416
24975 | Be36 | ¢3029 |-.0752 | 1409 «0046 [-e0242
24975 | Be37 | 43035 |-.0756 $07 «0004
26975 | 8437 | 43021 |~,0745 | -495
24975 | 8438 | 43021 (-40737 |-1494
24975 8438 02977 [-40679 |=3497
24975 | 16468 | 45909 [~41590 [-4401| +0073[-e0168 | #0957
24975 | 16468 | 45963 [~41654 [-1496 -e0077 | 20492
24975 | 16470 | «5997 |-4l654 $0278
24975 | 16469 | +6016 |~41655 «0064
20975 | 16465 | 46037 [-41654 ~+0150
24975 | 16467 | 46053 |~41670 -+0376
24975 | 16466 | 46078 [-418675 0633
24975 | 16464 | 46097 |=¢1670 ~e0841
24975 | 16065 | 46102 |=el645 ~21093
24975 | 16463 | 46110 |-41626 #0259 [~e1364
24975 | 16466 | 46103 [~41564 00370 |-41904
24975 | 16472 | 46110 [=41500 |10427 20462 |~e20614
24975 | 16473 | 46127 [~41445 [12431 20563 {~e2882
20975 | 16475 | 46166 |=41355 [16439 00753 [~43968
24975 | 16474 | 46236 |=41265 [20435|—40382| 240905 |-e4960
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NACA RM L58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued
a, B |
Configuration ] deg Cn e, © Cn Gy
34963 | =a04 40203 [4s07| #0025 |=¢0154f 40774
w2y 34963 | =404 40188 [~2402| #0011]~s0082 40461
34963 | =404 40190 [=1404| 40004]~s0048| 40326
34963 | =404 20185 § ~401 =~+0011[ 0191
34963 | =403 +0183 198|~.0008| 40028 40023
34963 | =401 00182 | 1498[-40014| 40066 [~40112
34963 | =401 0192 | 2499 +0102 [=40264
3,963 $01 40194 | 4400 40138 =40430
3,963 | —410 00207 | 5402 40172 |=40568
34963 | -402 $0221 | 6404 401964 |=40751
36963 | =403 40236 | 8403 40264 |=e1104
34963 | -402 40244 |10408 00327 =21483
3,963 | =402 40249 |12409 40395 |=41881
3,963 | =401 |-+0420| 40260 [16416 40553 |=42729
3.963 o0l |=a0413 | 40281 (20410 +0771 [=43724
3,963 | 2421 | 41970 |~e0146 (20414 40693 |-42876
34963 | 8425 | 01959 |=40188 [16421 40526 {=42923
34963 | 8423 [ 41932 |-0n227 [12410 $0379 | 22057
3,963 | 8423 | #1941 |~00253 [10410 40316 | #1656
3,963 | 8422 | 41918 [-e0270 | 8407 00255 [=41277
34963 | Be23 | 41889 [-40295 | 6406 20191 [=20908
34963 | 8423 | 41896 |-40313 | 5402 40157 |=40724
3.963 | 8423 | #1883 |-40323 | 4402 +0124 {=40547
34963 | 8423 [ 41882 [=a0331 | 3,01 20083 |=40345
34963 | 8421 | 41875 |~40351 | 1498 +C050 [~40177
34963 | 8421 | 41862 {=40350 | 1401 +0020 [=40009
3,963 | 8e21 | 41865 1=00354 | =403 20011 #0168
3,963 | 8421 | 41859 |-40346 |~1404 20043 | 40337
3.963 | 8421 | 41839 |-40339 |~2.04 20074 | 40512
3,963 | 8421 | 41844 |-00321 [-4406 +0146 | #0868
34963 [16044 | 86482 |-41023 |=4407 40189 ¢1105
34963 [16049 | o4578 =2103 ¢0102 | 40668
3,963 [16447 | 44594 |=41084 |-1407 40062 | #0470
34963 [16e44 | 24636 |=41088 | =403 40025 | 40231
34963 (16448 | 44673 [=e1100 | 1,01 $0012 | 40024
30963 [16448 | 44689 [-e1110 | 1498 «0050 [=20191
34963 [16445 | 44661 |=e1107 | 2499 40094 [=40420
34963 [16445 | 4748 |-41116 | 4400 40137 [=40636
34963 [16443 | 44767 |-e1114 | 5402 +0182 |=40867
34963 (16453 | 24804 [~e1126 | 6405 20229 |=41104
3,963 [16453 | #4839 |=e1121 | Ba04 40323 [~¢1565
34963 [16454 | o4B75 |=41085 10412 20412 |=42050
34963 (16457 | 44850 (41027 |12414 40471 |=e2486
34963 [16451 | 44858 [-40886 |16422 40577 |=43359
34963 (16455 | #4936 [«40792 [20417|=40262| 40702 |~s4283
44653 004 | 40010 | 40095 |=6405] 40015 [=40117 | 40615
44653 204 | 40003 | 40086 |=2+02| 40005 [~a0063{ 40353
4,653 205 | 40038 | 40082 =40040 | 40255
44653 403 | 40050 40081 -40008 [ 40100
44653 «02 | 40004 | w0088 +0024 {=40047
44653 402 {40013 | 40075 40053 [-40193
44653 e92 |~e0001 | 40078 40082 |=40340
44653 402 {-40017 | 40086 +0108 |=00476
44653 102 |=,0003 | 40004 20134 |-40632
4,653 402 |=40019 | «0101 40158 |=40776
44653 +02 [-e2018 | 4C116 00211 |=41121
44653 «04 [=,0018 | ¢0117 20264 |=41482
40653 403 |=40016 | 40122 +0321 |~41834
44653 201 | 40022 | 40129 404BB |=42665
4,653 W01 | 40036 | 40134 +0731 |~43616
46653 | Ba29 | 41995 |=40315 «0121| 20707
44653 | 8419 | 42019 |-a0331 40061 | #0395
46653 | 8419 | 42030 |-40333 40036 | 40248
44653 | 8419 | 42045 [~40339 «0005 | 10052
40653 | 8419 | 42028 [-40332 +0022 [~40095
4,653 | 8421 | 42036 |-40328 40051 |~40271
44653 | 8421 | 42049 |~a0329 «0079 |=40435
40653 | 8421 | 42065 {=e0326 #0109
40653 | 8422 | 42072 |=40322 «0137
4¢653 | 8417 | #2088 |~20309 #0168
4e653 | 8418 | #2091 [~40289 +0221
44653 | Bel7 | 42116 [=40273 «0279
40653 | 8417 | 42144 |=e0271 00342
44653 | Bel6 | #2176 [=e0254 20468
40653 | Be22 | 2258 |-e0236 10648
40653 | 8422 | 42231 |~s0220 40653 [~43758
40653 | 16435 | #8547 [~41065 «0182 | 20884
44653 16433 | 44583 [=42070 40104 | 40547
44653 16435 | 44598 [=a1077 «0061 | 40334
44653 [16438 | #4642 |-41068 «0015 | 40091
46653 [16443 | 44649 |=41073 4002] [=e0074
44653 [16042 | 24671 |=e1085 +0068 |~40336
40653 [16438 | 44713 |=41095 40106 [=40539
40653 [16042 | o4726 |=sll01 40148 [=20732
40653 [16446 | 24725 |=s1109 10186 [=40904
44653 |16442 | #4759 |-s1124 20236 [~e1168
40653 16046 | o4809 |~e1135 20331 [~e1594
40653 | 16032 | 04834 |-¢1102 «0404 |-42025
44653 |16440 [ 44812 |~41050 +0465 [=42450
60653 | 16s41 | +4847 |=20931 [16418 =e0148| 40569 [=43273
40653 [ 16042 | 44890 |=s0R46 (20410 =+0210 | 20704 j=s4145
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TABLE II.- AERODYNAMIC' CHARACTERISTICS IN &

,IDESLIP OF CONFIGURATIONS

INVESTIGATED - Continued

Configuration ¥ gt Gl G ge L) Cn Cy
WerVEDy 2,294 205 pereD173] s0214| =3498]- #0043 |-e0276| #0814
b, 294 203 f-.0172] 40215 -1498| .0016[-.0132( .0422
o294 201 [-e0191| ¢0217| ~1400] 40007 |=c0065 [ 40243
o294 | .00 |-.0203] «0215 +00{-40010| 40011 | +0026
2. 294 202 |-40215| 40220 1402|=.0020| 40084 [-+0181
24294 202 [=40221{ 40220 1497[-40030( 40150 [-+0366
20204 | .00 [=+0237] +0233| 2496]|-+0042| 40224 |-.0563
2,294 | 00 |-,0253| 40254 3497|=.0052| 40297 [-+0789
2.294 | .02 |-.0271| 40271 #.93]|-.0065| 40375 |-.0988
2294 102 {=+0284 | 40287 | 5496]|-40076| 40444 {=41217
2,294 .00 |-.0341] 40339 7,95]|-.0099] 0584 |=41675
2,294 -.0350| +0378| 9497[=40123| +0724 {~42180
2. 294 ~.0422| +0239] 12.02}-.0137| .0831]-.2730
2. 294 -.0697] #0530 16411}-.0170] +1028]-03869
24294 —.05281 +0572 | 20404[~s0198{ 41272 |=45097
2,294 | 8452 | .2822|-¢0287| 20410(=40297| 41225 [~45292
20294 | 8.53 | +2918[=40375| 16416[-20220 40955
2.294 | 8052 | 43018 |-10505 | 12406|~40174 | 40743
2.294 | 8452 | 43147 [=+0620 | 10403]|-.0148| 0613
2.294 | 8453 | «3178|-+¢0706| 8.02{-.0124| 40489
20294 | Be54 | 43227 |-40810| 6402}-.0095| «0372
2.294 | 8453 | 43281 |-40868| 4499[-.0078] +0313
2,294 | 8453 | 43279 |-e0900] 3.98[~.0063] .0251
2.294 | 8453 | .3291|-.0932 +0194
2.294 | €.50 | 3302 |-e0957 20140
20294 | 8450 | 43315 |-s0975 +0081
2,294 | 8.48 | 43329 |-.0988 0021
2.294 | 8448 | 43328 [-40986 -.0038
20294 | 8451 | 43341 [-e0981 0094
24294 8451 #3326 |-+0938 -40217
2.294 [17.12 | J6442 [~e2814 -4 0140
2,294 |17411 | 6554 |-+1889 -. 0058
2.294 [17.07 | .6531 {1890 -.0023
2,294 [17.05 | .6525 |-.1886 £0010
20294 |17406 | 46605 +0048
24294 |17.04 | 46598 +0082
20294 |17.05 | .6547 L0121
2,294 {17405 | .6527) +0163
20294 |17.03 [ 16568 [¢1798 £0206
20294 (17402 | +6550 |-41763 +0258
20294 [17403 | «6436 [~e1646 .0352
24294 |17.04 | 6444 |-41529 £0473
20294 {17.03 | 46387 |-41430 40593
24294 |17.23 | 6384 |-.1337 +0881
20294 |17.423 | 46384 |=e1247 | 20420{-+0445 | +1083 |-45466
24975 106 |-+0114 | #0166 | =3498| 40029 |=,0201] 40672
2,975 .08 |-.0124 [ J0158 -00105| «0344
2,975 008 |~,0129 | 40156 -,0049] 40169
24975 207 [-+0152 [ 40156 40001 | 40005
24975 406 |-+0158 | 40157 +0056 |-+0171
24975 206 |~20163 | #0164 +0108 |~40342
24975 206 |-40167 | 40171 40161 |=¢0511
24975 204 |-.0188 | 0180 10213 |=40700
24975 +04 |-,0210 | 40198 +0266 |=10871
2,975 <04 [-40229 | 40216 40318 [=41083
2,975 W04 |-,0229 | <0244 £0420 |=41521
24975 106 |~40264 | 40280 40515 |-41973
24975 106 |-.0278 | 40307 10602 | =4 2456
24975 +06 |-+0340 | 40379 20797 |=+3500
24975 «06 |=.0339 | 40377 10789 }=43466
24975 +08 [-.0322 [ +0378 10788 [=e3472
24975 207 |-00346 | 40416 | 20406]=40160| 41014 =s4559
20975 | Bes0 | 42638 40176 | 20411 }-.0198 | +0944 [=24690
24975 | 8.42 | 42513 |-e0257 «0734]-43653
24975 | Bea1 | 42573 ]-.0355 40550 ]=02643
20975 | 8440 | +2586 (40412 10459 {~42146
2,975 | 8441 | 42635 |-20484 40369 [~4 1704
2,975 | 8441 | «2667 |-s0554 10273 |=41233
20975 | 8.39 | 42699 [-s0595 10226 [~41029
2,975 | 8.38 | .2683 |-.0618 210180 [~40809
20975 | 8438 | 42718 |-+0652 -40608
20975 | 8.38 | 42721 {-e0677 ~40425
20975 | 8437 | +2741 [=e0697 ~40257
20975 | 8437 | .2763 |-.0704 -40061
24975 | 8439 | 42732 |-+0694 20117
24975 | 8439 | .2735 |-+0688 40301
2.975 | 8.40 | .2725 |~s0648 10680
20975 16490 | .5435 [-a1521 40811
20975 16477 | 45509 |-21558 20367
(o575 [16+93 | 45588 |-+1583 20149
24975 16491 | 45590 |~e1583 -.0058
20975 (16490 [ 45607 [-e1590 -40286
2¢975 |16.98 | .5638 |-+1596 -40490
20975 |16498 | 45643 |-e1584 ~40700
2,975 [17.00 | 45630 [~41560 -40936
2,975 [17.01 | 5618 |~+1518 -e1171
E.ws 16499 | #5606 [~e1482 ~e1419
2975 |17400 | +5582 [~e1422 ~¢1919
b.975 [16.99 | 45539 |-e1345 | 10413 -42413
2975 |16098 | +5561 <1283 | 12414 =42900
2975 117,00 | .5574 |-s1186 | 16422 ~43922
e975 |17.04 | 5632 |-+1084 | 20418 [~40364| 40884[~s4983
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NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued
5 =

a C C, o C C.
Configuration M deg L m deg 1 n Y

P 3.963 <04 |-.0089 | +0139 |=4+0L| +0020]=.0137] +0598
2rvdv 3,963 o04 |~,0087 | 40127 |-1495| 40008 |-40068] 40282

3.963 206 |-40100 | 40133 |-1402| ,0002{-40029] .0153

3.963 .08 [-,0111| 40139 401 |-40004{ 40004 [=40009

3,963 208 §-.0124] 40140 | 1401]|-.0009] J004c

3,963 .08 2401 [=40015| 0078

3.963 .07 3400|=s0021| 40112

34963 +06 3498 [~.0027] ,0148

3.963 «04 |=40170| 40176 | 4498(-.0033] ,0183

3,963 404 |=40155]| 40186 | 6400]|-.0039] J0217

3,963 002 [-,0196| 40208 | 8401 |-40051] .0292

34963 202 |=40211| 40231 | 10405 [-.0063] 40357

34963 002 [=202649 | 40253 [12407 [-.0076] .0429

34963 204 |=e0272| 40294 [126.10|-.0103] 0590

3,963 402 |=.0292| 40294 [20401|-40141 J0B21

3,963 8432 | 41939 [-+0030 [20405[-40153| 40724

3.963| 8430 -40100| 40546

3,963 8,30 -40063| 40392

3.963| 8.29 ~40051| 40331

3,963 8429 -.0038| ,0269

3,963] 8,27 ~.0026| 40209

3.9631 Be26 ~40020] 40172

3,563 8.24 ~40019] 40143

3.963| 8425 -e0015| +0103

3.963| 8424 ~40010| ,0068

3.963 | Be24 -40006| 40038

3.963| 8426 -,0003| L0010

3.963 8.26 «0001|=40018

3.963| 8428 | «20851-40375 [-2.02] +0005 |-, 0049

30963 | 8428 | 42075 )~00358 |-4405] 40011 [-40126

30963 | 16469 | 44559 |~41030 [-4403| 40038 [-40152

3,963 | 16.68 | 44597 |-41048 |-2400] .0018[=,0070

34963 | 16466 a4636 ]~¢1065 [=1401 40009 |~s0029

34963 | 16064 | +4646 |-41067 +011 40002 40005

3,963 | 16464 | 44663 |-¢1069 | 1403[-40007| (0040 (-c0255

3,963 | 16464 | 24657 2401 1-40017| 40077 |-40456

3,963 | 16465 | 14676 40119 |=40674

34963 | 16470 | 44679 40160 |~+0888

3,963 16471 | +4690 40197{-21105

34963 16.69 24686 +0242|=01329

34963 16467 4692 +0330(=01777

34963 | 16466 | 44705 $0405 [=,2211

3,963 | 16477 | 44736 40468 |~s2661

3.963( 16480 | +4681 .0561 |~+3501

3.963| 16483 | 44665 f=40641 40697 | =a4433

4e653 «04 ]|-,0042 0092 00013 |~s0114} 40569

40653 «04 |-.0018| 40080 40005 [-,0057| #0274

42653 406 }-.0037] 40073 40001 [=.0027| 40138

44653 204 [=40054f 40070 +02[=40002( ,0006(=40010

52653 W04 [=s0072] 40072 40034 |~0147

44653 202 [-e0062 | 0076 40065 |=+0285

4e653 «00 |-40077 +0083 +0093(~s0431

40653 400 [=40066| ¢0092 40120 (=40568

44653 .00 [-.0082] 40104 40149 |~,0714

44653 .00 [-.0095} 0115 40175 [=20851

40653 $02 [-.0125] 0134 40232 (-41217

44653 200 [~.0122} 40149 10279 =41560

4a653 202 [~s0148 | 40173 20346 | =e1944

4,653 206 [~a0165| 40196 40518|-42778

44653 W06 |=s0149} 40172 20774 |-43762

40653 | 8426 | 41964 |~e0075 10680 |~,3882

42653 8427 | #1977 |=40156 +0507|=s2963

44653 | 8429 | 41991 |~40209 40356 [ ~e2142

44653 | 8.28 | 1988 |=40233 .03001 ~21761

44653 | 8430 | ,1992]-s0259 £0245{=41392

44653 | Be28 | 41996 [=+0288 +0188) 41057

40653 | 8426 | .2010]-e0310 .0159|~,0890

44653 | Be22 | 41999 [-»0309 20118(-.0725

4653 | B.22 | .2009|-s0310 40090 ~40559

40653 | Be22 | 41996 {=e0313 20054 =e0393

44653 | 8422 | ,1983 |-.0307 40036 =4 0235

44653 8.24 | 2004 [-s0310 40009 =40078

44653 | Be24 | 42019 [=40317 |~2400[ 40000|~s0015| ,0080

44653 | B426 | 42008 [=40311 |~1499[ +0002]|=,0040| s0238

44653 | Be28 | 42037 [~+0320 |=4400[ 40011]|~,0106| 40572

40653 | 16462 | 46299 [=40964 |-4s00[ J0025|=,0148] .0720

40653 | 16456 | 44357 |-40976 |~1.97| +0013|-.0071| +0311

44653 | 16066 | 44428 [=00996 |=1404[ +0008|=40030| 40137

44653 | 16261 | «4447[~s0988 +0010|=40108

40653 | 16459 | 44461 |=00994 40047 =-40293

44653 | 16459 | ,4478]|=s1005 40086 | =40508

40653 | 16459 | 44493 [~41007 «0129(=-.0712

4,653 | 16459 | 44498 [-e1011 «0164|-40916

40653 | 16458 | ,4522[-s1030 40205 (=42113

4,653 16.58 | ,4537[-s1026 00245 [ -02327

42653 16458 | «4526-s1014 40336 =41762

44653 | 16458 | +4531)-40970 40397[=42171

44653 16459 | +4519 [~+0896 +0446] ~e2556

40653 | 16660 | 4484 [~00747 00546 =43359

40653 | 16473 | o4514]-40636 |20405|~40202| +0696|~e4254
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NACA RM I58E06

TABLE IT.- AERODYNAMIC CHARACTERISTICS IN SITDESLIP OF CONFIGURATIONS INVESTIGATED - Continued
- ) T
Configuration M azf; [J% Cy aeg Cy Cn Cy

Ll Y2e294 | =s01 10009 {-ke03
24294 | =402 40005 f=1494
24294 | =401 00007 | =497
24294 | =402 40019 $ 07
20294 «00 00018 | 1406
24294 +0019 | 2410
24294 +0019 1 3,10
24294 20021 | 4410
24294 20017 | 5414
2e294 00017 | 6422
24294 00014 | 2421
24294 20003 10431
24294 «a0006 {12438
20294 | =404 0142 40009 [16459[{=¢0014[=40816]=41748
20294 .| 200 |=40142 | 40029 |20463]=40007]|=e0480[=42520
26294 | 8451 | 42900 [=e0063 |20467|=e0111]~e0468]=42747
24294 | 8458 [ 42995 {=s0143 [16464]|=40091}=40405 [~¢2012
24294 [ 8260 | 43025 {40178 {12446|=e0062(=a0337 |ms1244
24294 | Ba58 | 43060 [=¢0239 [10s38)=4¢0051|=e0307 (=4+0906
24294 | 8454 | 03096 [~00336 | 8422f=40037]|=00252{~40610
20294 | Be53 | 43110 [=40384 | 6420[=40027|=40191|=e0403
20294 | 8453 | 43127 [=40399 | 5417|~e0023]|=40161|=s0321
24294 | Be53 | 43101 [-40399 | 4416[=~e0017[~s0128|=20245
24294 | 8453 | 43136 |=40412 | 3412[~40018[-40093|~0179
24294 | Be53 | 42126 |=40406 | 2010|=00013]|=20063[=40116
20294 | 8451 [ #3114 («s0408 | 1411]~+0008[=40030|=40053
24294 | 8451 | 43103 [=40405 006|=400031 40003| 40011
24294 | 8451 | ¢3092[-40410 | =499| 40002| 40039] 40074
20294 | 8451 | 43082 [-40414 99| +0008| «C0O70| 40142
20294 | BeS54 | 43062 |=40405 $0018| 40129| 40278
24294 [17405° [ 45960 [~40496 20065] 40124] #0564
24294 |17404 | #6081 |=40581 40037 «0060] 40326
24294 (17403 | 46197 [=40621 00025 40037 0195
24294 (17403 | 46170 [~40628 ,0008| ,0009] 40056
20294 [17406 | 46202 (=40631 409/=40007|~40010=00087
24294 (17404 | 46221 {=408617 | 2408/-40021]|=-40037|=40215
24294 [17405 | 46227 [~40598 | 3414}=40035]|=4C063|=40348
24294 [17403 [ 46218 [~40559 | 4417]|=.0050|=s0088[=.0476
24294 {17415 6251 [=40533 5423|-+0068|=e0122 |=40618
24294 [17214 | 06245 [~40497 | 6427|=40084(=40158[=40751
24294 [17413 | #6229 [=e0419 | 8434)=40114|=¢0221|=41029
20294 [17412 ] #6207 [-40337 [10445[=40146|~e0313|=41275
2¢294 [17413 | 46192 [=40268 [12454]=40177|=20378]|=~41578
24294 |17416 | 46249 |=40272 |16470[=40235(=40448]|=42266
24294 |17421 § 46353 |=40267 [20474|=40290(=40529)~s2977
24975 000 | +0044 =4407]=40005) 20113| 40172
24975 002 | #0045, =4407[=e0005] o+0114| ,0173
24975 002 | 40045 ~4403[=e0005{ 40112] 0172
24975 002 | 20058 ~1496|=40005| 40057 20075
24975 004 | 40048 [=40022 [=1400}~40006| a0C30| #0023
2,975 002 | 40055 |=40022 403]~40005| 40001 |=40022
26975 | =e01 | 40044 |=40026 | 1405|~40006(=00029]|=¢0061
2¢975 000 § 40033 [=40025 | 2405[=+0005]|=40057(=s0101
24975 000 | 40041 [~40025 | 3406[=40006|=40085]|=40159
24975 600 | 20031 [~40024 | 4408{=+0006{=e0114|=40218
24975 400 | 40040 1=¢0024 | 5410]=40006[=a0142|=s0281
24975 ¢00 | 40031 §=40023 | 6414|=40005[=0¢0168|~s0355
24975 602 | 40038 1-40023 | 8416{~40006(=40209[=40580
24975 402 | 40047 [40030 [10424[=40006(~s0243|=s0844
24975 002 | 40043 |=40031 [12431]~40007|=40282]~41157
2,975 400 | 40037 [=40023 [16042|~40006]~¢0351|=41809
24975 402 | 00046 [«30019 (20441 [=4C005[=40409]=42449
24975 004 | 40018 [=40014 [16444[=~40005|=40346(~41814
24975 602 | 40049 [=a0033 [10422[=40007|=40245|~:0863
24975 | 8s41 | 02619 |-40244 |=4407| 40009] 40135] 40236
20975 | Be4l | 42638 |=40264 [|=2401| 40002 40C76[ 40103
24975 | Ba#hl | 02649 =20267 [=1400|~¢0001| +0043| 40033
20975 | Besl | 42676 [-40273 201{=40004[ #0008(=,0030
20975 | 8441°| 42650 |=a0267 | 1406[|~40003|=40028}-40096
20975 | 8441 | 42678 1=40263 | 2406[=40008]=40064[=e0153
20975 | 8442 | 426721=00256 | 3408[~¢0012|=40096|=40222
24975 | Bast | 42700040246 | 4408{~40016|=40125|=40313
20975 | 8es4 | 42677 [=40230 | 5412|=e0020|~40152{-40393
20975 | Bedd | 42674 1=40217 | 6417|=40026[=40180|=40506
2,975 | Besa [ 42669 =40746
24975 | Be45 | 42667
24975 | 8445 | 42666
24975 | Bat4 | 42685
20975 | Be47 | 42655
24975 | 8e46 | 42684140054 |16445]~s0074| 00346
24975 | 8440 | 4269040130 [10428[-40048(-40256
24975 16476 | 4521400461 |=4404]| +0064{ 40110
20975 116478 | 45316 1e0526 |=2499| 40036 #0071
20975 [16478 | #5351 100548 | =98] +0021| «004e
24975 [16e79 | a5363},0539 407 +0007) 0021
24975 [16480 | ¢5365 40539 | 1,09 ~s0010{=40007
24975 16475 | 05402 2412
24975 16478 | 45390 3415
24975 [16476 | 45423 4415/
2,975 [16s78 | «5392 5420
24975 (16481 | 45410 6425
2,975 |16481 | 45365 8429
24975 {16482 | 45351 10836
24975 [16483 | 45373 12443
24975 | 16482 | «5452 16456
24975 |16486 | ¢5516 20454
24975 | 16482 | ¢5334/-40256 |10434] =e0167] ~20215| ~a1342




NACA RM IS8E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED ‘- Continued
Configuration M e C Cn 4 G Cn C:
deg deg |, ! Y

WeF 34963 | 421 |=40319] 40057 [-4402{-40001] ,G097[ 40316
34963 e01 [=40304 | ¢0052 |=1499[=+0001| 20045 20215
34963 402 |=40297 ] 40052 [~1402[=40002| +0019| 40185
34963 | =405 {=40313 [ #0050 $0] ~e000R| 40114
3,963 05 |=00328 [ 40052 | 1403 -40038{ 40071
34963 | =405 [=40321| s0051 | 2403 =40065| 40020
34963 | =403 [=40338| 40054 | 3404 -40091
34963 | =403 |~40327] 40057 | 4405 -40115
30963 | =205 |~20320] 40056 | 5406 =40137
34963 | =405 |=40310] 40056 | 6410 ~40156
3,963 | =403 [=~,0311 | #0086 [ 8412 -40185
34963 | =403 [=40314] 40061 |10416 -.0218
34963 | ~s01 |=40309.| 40061 [12419 =e0252
34963 | =401 |~00323| 40065 16430 -40220
34963 | =401 [[~¢0336{ 40072 [20423 ~40368(=12084
3,963 | 8423 || «1799 | 40197 |20427 ~40408]-42269
34963 | 8423 [ 41802 40245 |16433 ~40333 [~41709
30963 | 8e24 | «1787| 40087 |12422 =+0262|=41165
30963 [ Be24 | #1779 40070 110419 ~e0229|=40902
24963 | 8423 || «1751 | #0057 | 8414 =40194 |=10646
34963 | 8423 | #1726 #0050 | 6410 ~40154 |=40432
34963 | 8423 | 41739 #7036 | 5406 =40132 [~40357
30963 | 8421 | ¢1746| 40006 | 4405 -40109=40233
34963 | 8421 | «1758 {=40012 | 3405 ~40091 [=40149
34963 | 8420 | 41741 [=e0023 | 2404 ~40062 <0 0067
3.963 | 8e21 | 421758 [-20030 | 1404 =s0031] 40015
340963 | 8420 | 41747 |-20033 $02 ~40001 | 40090
34963 | 8422 | 41737 [=40028 |=1401 20029 [ 40155
34963 | 8422 | 41725 |=20019 |~2401 00059 | 40246
3,963 | 8422 [ 41697.[ 40014 [=4408 «0103] 40417
3,963 |16050 | +4151 |=e0175 |=4409 +0092 [ 40609
30963 116448 | o4248 {-00245 |=2404 40050 40364
34963 |16447 | s6264 [-20266 |=1404 00027 1 40254
30963 (16645 | 44301 [=40277 | =401 50005 ] 40151
34963 |16451 | 44363 [~00288 | 1404 -+0017 | 0001
34963 16452 | #4379 |=40285 | 2405 =40037 [=40102
34963 16652 | e4416 {=00271 | 3406 ~60060 40262
30963 16448 | 44396 [-00248 | 4407 ~+0078 |=40381
34963 |16456 | ¢4612 |=40220 | 5411 =40097 [=10517
30963 M&e55 | e4427 [=40197 | 6413 “40113 [-40628
3.963 |16355 | ¢4420 |=40181 | 2418 =00144 [=40924
34963 |16459 | s4414 |=e0085 10419 -¢0190 |=41189
34963 16054 | +4404 [=e0037 [12427 =40239 |=41462
30963 116458 | 24468 | 40046 [16437]|~e0197 [=40347 |=41994
30963 [16456 | ¢4504 { 40140 [20433(=40228 |~40451 (=e2574
40653 40023 [=4403]~40003] 40097 | s0281
40653 00022 |-2401]|=40003} 40047 40171
44653 40021 {=140)[=40004| 40020 40121
44653 40021 $02 -40008 | 40070
44653 40020 | 1404 -40033 | 40009
40653 40020 [ 2403 -40057 [-,0021
40653 #0019 | 3402 ~40086 [=40082
40653 40022 | 4405 ~40110 [~,0152
40653 40021 | 5406 ~40130 |=40242
40653 +0020 | 6409 ~00147 (40332
40653 40013 | 8410 =¢0176 |~40511
44653 40019 (10412 ~s0211 {=40731
44653 +0016 | 12416 ~40249 [<40964
44653 10022 16423 =40302 [~¢1461
44653 $0030 | 20416 ~20333 [~42047
44653 40176 | 20421 ~40370 42198
44653 20134 16427 ~40299 |~41676
40653 s0082 f12418 ~40236 |=41206
40653 40071 ] 10416 ~40201 |=40930
44653 40060 | 8412 ~s0163{~40723
4,653 40052 | 6209 -40126 [~40527
44653 $0034 | 5408 ~40110 [~40409
44653 20012 | 4406 ~20091 |~40320
40653 ~s0004 | 3404 -4 0066 [=40220
44653 «20015 [ 2402 40043 |=40162
40653 =e0C18 | 1402 ~40019 {=40063
44653 -40018 +0C 20008 | 20005
4¢653 ~40017 | =1400 20031} 40094
46653 ~a0013 | =2402 40054 | 40183
4,653 #0017 | 4405 40096 | 40341
40653 =40239 [=4407 #0071 [ 40534
44653 =40284 | =2401 00037 | 40304
44653 =40300 {=1402 20022 40180
44653 ~e0320 100 +0007 | 40046
44653 ~e0321 | 1402 =4 0010 [=40049
44653 =e0322 | 2404 -40027 |~40203
44653 ~e0313 | 3405 ~40039 |=40299
44653 “«e0300 | 4406 —40054 {=40424
40653 =40287 | 5406 =+0068 |=40569
44653 =e0273 | 6011 40084 |-40702
44653 =a0236 [ 8411 =¢0113 [=40933
40653 40188 | 10417[=+0120 [=40154 f=41191
4e653 ~s0147 [ 12422 =40196 |~e1441
44653 -40019 | 16430[=40180 [=40310 [-42924
44653 40077 | 20424 =40213 |~40405 [=42450
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NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

.
Configuration M doy Cr, Cy Zes Gy Cp cy
FVERY 2,294 004 [=40226 ] 40318 |=1498] 40022 [=40131| 40383
2.294 «02 |-+0226 | 40316 [=1.00{ 40010 |~s0060] «0l85
24294 402 [~40225| 40308 200 |=40004 | 40013 }~40015
2,294 002 [~a0226 | 46304 | 1400[=40016 | 40089 |~s0218
25294 002 1240227 | 00304 | 1499]~40028 | 40161 [=40417
24294 402 |=+0229 | 40308 | 2496|-40040] 40233}=40612
24296 202 [=40229{ 40313 [ 3.96(=40053 | J0307]-s0820
2.294 200 [=402451 40323 | 4493|-00067| 40384 [-s1047
24294 | =405 1=40243 | 40332 | 5.97[-.0080| 20460[-41289
2,294 | =405 [=40255] 40347 [ 7496[=40105{ 4n6m
24294 | =409 |=e0248 | 40350 | a,07]|-s0120| J0741
20294 | <401 |=40234] 40341 |12401|-e0147 | 40850
24294 008 }-00222 | 40336 |16408[=s0183] 41070
24294 | 8425 | 41037 «0202 [16413{=40192| 20947 [=03957
24294 | Re21 | ¢0932] 40157 [12409{=s0158 | 40741 |-0s2827
240294 | 8425 | s08R1] 40127 [10,03[=.0136 ] (ne35 {2304
2,294 | 8429 | ,0805] 40087 | 7498[-.0108| 40512 [~s1767
2.294 | 8419 | 40731 40060 | 6400 10394 [=41299
24294 | 8420 | 40693 | 40058 | 4496 20331 |~41047
24294 | Bal6 | 40676 40052 | 3498 4n263[~40813
24294 | 8413 | 40662} 40040 | 3400 +0206 |=40662
2,294 | 8413 | «0645] sonas | 1498 20138 [~40409
24294 | 8411 | 40633 40045 | 1401 40079 |~40245
24296 | 8415 | 40629 20042 | ~402 40013 {=40015
24294 | Ba13 | 406291 40046 |=1400| ¢0013 ]~40056| 40187
24294 | 8415 | 40627 40046 |=1497| 40028 |-40116( 40385
24294 |16479 | 42052 40028 [=2404] 40024 [=20049| 40416
24294 ]16480 | 020557 #0034 {-1404| s0012 |-e0012] 40222
24294 |16475 | 42074 | 40051 «04| «0000] 40007 40022
24294 |16483 | 02103 40045 | 1404 |-c0010( 40022 [-i0147
24294 |16077 | 42118 40043 | 1404 |=40009 | 40024 |~40147
24294 (16477 | 42132 40032 | 2,02{=40019| 4n043[-,0310
2,294 [16477 | #2164} 40011 | 3,03[-,0031} 40073 [-.0514
0294 116476 |\ 42211 [~00018 | 4404[=.0045{ 40119 }-40732
20294 (16478 | 42257 [-40038 | 5405 ]~40057 | 40167 [=40971
24294 (16421 | 42291 [=00047 | 6410]-40070| 40223 |~s1232
24294 [16480 | 42356 |=40036 | 2409[=40051| 40340 [-41734
20294 [16482 | 42437 [=40035 |10,10]|=s0110] 40453 |=,2274
20294 16489 | 42522 |=40032 [12413]~40132| 40579 |~a2838
24294 |16489 | 42670 [~40125 [16422[=40162| 40813 ]=43967
24975 406 |=40216 [ 60230 |=2401] 40015 [~40103 | 40361
24975 004 [~202381] 40235 | -498| +0006 |-40048| 40177
24975 002 [=40244 | 40233 «0006 | 40003
24975 000 [=40248 | 40229 ¢0056 [~40164
24975 002 0239 | 40220 e0113 [-40332
24975 $0234 #0166 [-40525
24975 40236 00218 [=40713
24975 20249 | 4498|-40051| »0272 |~,0893
24975 00258 | 6401|~40081( #0330 {=41104
24975 ¢0278 | 8403[-40080] 49433 |~s1540
24975 40283 {10403 {=40096 [ 40535 [=42014
24975 $01 0250 | 0289 [12406|=40113| 40640 |=12534
24975 003 |=40244] 00293 [16410{=s0241| ¢824 [-43550
20975 | €421 | #0923 40192 [16413]|-00125( s0744[=43512
24975 | 8417 | 40868 40179 [12410]=40099| 40548 [=42497
24975 | 8425 | 40833 | 40168 [10406|-40088( 40469 |~42035
20975 | 8e1R | 40783 40148 | 8,02]|~s0074| 40382 [=415924
20975 | 8417 | 40732] 40123 | 6403|~40058] 40286 |~41160
24975 | 8417 | #0719 40122 | 5400(|-¢0050} +0240|~s0943
20975 | 8e16 | 40683 | 40125 | 4400 (-40041| 40187 |=40733
2,975 | Bal6 | 40856 4Q126 | 3.00(=40032| 40142 |=40565
24975 | Be16 | 40619] 40138 | 1498[~40021] 40094 [~40367
20975 | 8416 | 20627| 40141 | 1402[=40012| 4005C|=40202
24975 | 8416 | 40608 #0144 | =401]|-40002| 40001] 42004
24975 | Beld | 40612 40140 [=1400| 40008 [=40047| 40176
24975 | Bels | 40619 ¢0140 [=2491| 40018/=40093| 40370
26975 (16470 | 41964 [=40011 [=2403] 40016 [-40056| #0415
24975 |16467 | +1974]|-¢0004 [-1404] 40008 [~40024 ,0230
20975 | 16469 | ¢1994|-40001 | =401| 40001 [=40005] 40042
20975 | 16667 | +1992{=40004 | 1403]|=0¢0005| 40015
2,975 (16471 | #2037]|=40007 | 2402|=40012| 40040
20975 [16s68 | 42039 =40020| 40070
24975 [16468 | 42072 -40028] 40108
2,975 [16s66 | ¢2120 =e0036] 40150
20975 (16465 | 42123 ~40042| 20190
24975 |16475 | 42202 -4C053| #0281
2,975 116474 | ¢2249 -.0087| s0382
20975 {16473 | 42299 -40079| +0482
2,975 (16477 | 42433|=40174 {16419(-40102| 40697




NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continue:
3

L3
Configuration M deis c Cp c, Cy cy

FVHEy 34963 109 |=40104] 45192 00009[=-40062] 20245
34963 403 | =40115] 40194 «0003|=,0028] .0092
3,963 #05 | 00192 403[-40004| 40010}=40042
34963 £05 «0190 | 1402 40043 =42186
34963 403 «N193 | 198 +0080|=40329
34963 003 «0195 | 2498 20117]=a0473
34963 403 00198 | 3498 40152]| =40643
34963 $01 40207 | 5400 «0189
34963 002 20214 | 6405 00226
34963 «00 40233 | 8403 «0303
34963 400 40237 10405 40374
34963 <00 | «0233 12408 D444
34963 404 [[=e0103 | 40242 [16411|=40105| 40622|~43019
34963 | Be16 | «0952| 40177 [16414]|~e0083| «0578{=43106
34963 | 8415 | #0892 00192 |12412|-40063]| «0399]-42210
34963 | 8415 | 40864 40192 | 10407[~¢0056| +0328[=41791
34963 | 8413 | «0836] 40191 | 8407[=40047| 40266]=41421
34963 | 8410 | +0807| 40129 | 6404/=40040| 40206
34963 | B417 | #0770 40194 | 5,00{~,0033| 40169
34963 | 8417 | 40760 00188 | 3499{=,0027| 40134
34963 | 8415 | 40743 40192 | 3401|=40021| 40104
34963 | 8415 | 20733 40194 | 2400|=40015| #0071
34963 | 8415 | #0721 [ 00199 | 1¢02|=40008| 40041
30963 | 8417 | 40705 40204 | =401|=20003| 40009
34963 | 8417 | #0718 40199 [=1400] 40004{=40021
34963 | 8418 | 40704 40195 |=2400| 40010|-40051
34963 |16462 | 1878 | 40146 [~=2,01| +0005|~s0039
34963 {16459 | 21891 | 40156 j=1401| 40001 |=40014
34963 |16461 | +1905] 40163 403[=40002| s0003
34963 |16463 | 41924 40158 | 1403|=.0003]| 40018
34963 [16061 | 41928 | 40144 | 24011-40006| 40038
34963 (16461 | 21943 40135 | 3404{~20010| #0086
30963 [16461 | #2977 40123 | 4403|~s0013| »0094
34963 [16¢61 | 41998 40117 | 5404]|=40015 [ 40122
3,963 (16462 | 22026 40199 | 6406]|-40017| 40158
34963 16066 | 2081 [ 40091 | 8407|=40025| «0238
34963 [16466 | 42100 | 40071 [10409|~,0030| 40316
34963 [16467 | 42172 | 40042 [12412]~00038] 40403
34963 (16469 | 2296 [=40022 [16416]|=40055] 40595|~43388
44653 201 [=40013 ] 40133 [=1499| 40007 |=40047| 20223
44653 003 [=40031{ 40135 [|=1400| .0002 |~4C019| +0086
44653 407 {=42020| 40129 401[=40004 | +0010[=42060
44653 | =401 |=40037 | 40126 | 1402]=40008| 40038|=40196
44653 | =401 [=¢0026 | 40130 | 2402[~+0013 | 4C067[=40333
44653 | =401 [=e0044 | 40132 | 3400[=40017 | +0093|~40459
49653 | =401 [=00032{ 40136 | 3¢99[~¢0021] 20120|=40607
44653 | =401 [=40048 | 40143 | 5,01[=¢0026 | 401249]=¢0752
44653 401 [=e0035 | 40152 | 6403]/~40032 | ¢+0179}=40920
44653 001 [=¢00351 40162 | B8403[=40043{ +0237(=e1252
44653 401 [=00033 | 40173 [10404[=00052 | +0294[=a1625
44653 603 [=¢0031 [ 40182 [12607[=e0063| +0363{=01995
44653 205 [=40046 | 40206 [16408[=e0092 | 20554 =e2885
44653 | 8417 | 91024 40116 16409 ~40062 | #0543|~42957
44653 | 8415 | #0955 | 40142 [12406[=4004% [ 40355] =42059
44653 | 8412 | 40904 40154 [1040C6[=00038 | 40285|=41693
4e653 | 8412 | 40879 ] 20181 | B8404[=40034 | 40226[=41339
44653 | 8410 | 40B27 [ 40167 | 6404 «0174[ =41004
44653 | Be10 | 40815 | 40164 | 5400 «0145(=40838
44653 | Ball | #0802 | ¢0170 | 3499 ¢0115| =40669
44653 | 8410 | 20792 | +0151 | 3401 400B1]=40515
44653 8e12 +0809 | 40193 2401 «0056{~40368
40653 | 8411 [ 00769 | 40203 | 1402 10035| ~40222
44653 Bel2 #0783 { 40205 =s01 «0012[=40075
44653 | Be22 | 40770 40201 | =496 ~.0014| s0072
44653 | 8413 | +0786 | 40194 |-1498 ~e0037| 40219
44653 16455 | 1858 | #0099 [~2400 ~¢0043| 20291
44653 [16e51 | «1844 1 40110 |=1400 ~+0019] 40123
44653 (1650 «1881 | 20120 201 20005 =~90045
44653 [16457 21887 | 40108 1402 40025]=,0212
44653 (16456 | #1930 ] 40094 | 2401 40045| =40371
42653 (16456 #1936 | #0083 3401 «0070|=40527
44653 {16454 #1950 ] 40072 4202 #0097 =s070%
44653 (16454 41965 { 20061 5402 ¢0126| ~e 0884
44653 [16e56 | ¢1998 | 40041 | 6405 +0161| =e1068
44653 |16456 | #2048 | 0020 | 8405 +0231|=41451
44653 1656 2104 |=¢ 0011 [10407 ¢0305|=41859
44653 [16457 | 42156 [=e0046 (12409 20390| »¢2272
44653 16455 | 42289 {=40122 [16412|=e0037 | 40583 -43230

59
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NACA RM I58E06

TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued

@ B
Configuration M E?é Cy, Cp drg [+ Ch CY_
FVES 24294 205 [=e0226 | 40456 |~24C1| 0030 |~50063] 40245
26294 o005 |=e0229] 40461 |=1402| 40013 |=e00C25| #0105
24294 o086 |=40241 | 40452 201]=40006 | 40010]~,0042
24294 001 40458 1003 |~4C021 | «C046[~e0176
24294 21 L 2002]=40040| +0CB7|~a0331
20294 «01 ° 3400 |~e0C57 ] #0125]=40471
24294 201 20466 4002 [=40075 | +0162|~a0618
#01 WCav4 5802 |~e0094 | #0206|=40791
21 20477 6303 )|=40114} s0245]=40953
01 0496 Be05|=40149| 40319|=41315
02 40523 |10¢10|=40186 | 20392|~41773
26294 «05 40542 [12421[=40217 | «0442[=a2223
2294 11 206146 |16424|=e0277 | 40557 |~a3265
24294 8a23 00215 |=2404] 0038 ]=400486] 20253
24294 8021 00209 |=1402| 40017 |=e0019| 40113
24294 8423 00213 #03=40003 | 40009]1~,0034
24294 8423 0208 11.02 ~e0022 | 40036|~40180
20294 8.21 00212 2401 |=40042 | 40059[=,0307
24294 8e22 #0212 3402 [~y0060| #0081 |=80440
24294 Be20 022 4403 [=e0079 | 40107|~s0592
20294 Bal9 20238 5402 |~e0100| #0137|=40765
20294 8418 20248 6807]|=40117| #0163 0941
24294 8e26 40320 8409 [=s0155| #0214[=v1316
24294 431 00386 [10a12|~40191] 40259 |=41733
24294 8427 00455 ]12422|=40227 | #0308]=42202
24294 Be37 40595 |16a321=e0278 | #+0376|=43103
24294 |16486 «0176 |=2403 | +0034 | #0034 40255
24294 |16486 20184 [=1401| «0026 | 20029} 40117
20294 {16482 40197 =402 #0001} 40012 |=40002
24294 [164A2 00193 1405 ~s1006 j=40131
26294 [16673 $0181 2404 ~4001R {=40260
24294 16081 20159 | 3408 -40021 [=40385
24294 |16483 «0136 4408 ~e0015 [=40537
24294 |16482 o119 5412 ~+0001 [~40724
24294 |1648C 0171 6s12 +0018 |=40930C
24294 |16496 0158 2418 20055 |=41316
24294 116490 00210 110423 00104 [~¢1766
26294 (16494 #0257 [12430 00154 [=42190
24294 |1649C 0267 [16439 40251 |=43142
24975 203 20336 [~1498 =40042 | 20211
24975 «05 =20018 | 40090
24975 204 00004 [~40036
264975 «05 0027 [=40163
24975 +03 20049 1=40290
24975 #03 40072 [=40408
24975 003 00096 |=a 05464
24975 «05 40121 |=40695
24975 205 ¢0148 [=40864
24975 25 20202 |=41212
24975 205 20258 |~e1626
24975 =s02 |[~a0225 00304 |=42043
24975 ~s01 |=e0247 20397 [=,2923
24975 8420, 20666 | 40265 [=1499| ¢0030|=s0027 | 40236
24975 8420 #0659 || 40266 |=1401] 40013 ]~40011] 42097
24975 ge2C 20657 [ 40270 401 |=40002 | 40004 |=42036
24875 Be22 +0657 11 20270 1403 |=40017| «0017 |~40C163
20975 8e¢2C «0673 ] 40270 2402 [~s0033| 40030 [~,0296
24975 8421 20705 | 20261 3403 [~40048 ] 40043 [=40427
24975 8s19 #0716 | 42258 4402 [«40063| 40059 [=40569
24975 8420 #0751 1 2025 5403 [~e0077| 40075 |=aC726
24975 8419 0785 ) 40267 6410 |~s0091] «0093 |~,0890
24975 820 «0820 || 40308 8408 [=40118} #0130 [=41237
24975 8419 20843 ] 20350 10417 |=40144 | #0157 [=a1616
24975 8e22 #0886 | 40396 [|12419 [=40166| 40185 |[=41997
24975 Be28 20927 | 40452 16429 |=20213| #0266 |=¢2832
24975 [ 16474 40027 40019 | #0268
24975 | 16470 «0013] +C018 | 40116
24975 | 16063 0003 —e0007
22975 16457 #2017 || #0187 1403 [=¢0009 =2C147
24975 | 16473 «2046 | 401R°) 2003 |=4 0021 ~20274
24975 [16471 2094 | 20167 3407 [~e0033 —~eC422
24975 16475 #2112 | 40157 4405 [~e 0086 ~e0559
24975 | 16476 +2129 21852 5006 |~e0058 =~s0730
20975 | 16478 02146 | 4C154 6010 [~20069 =40895
24975 | 16478 #2183 1 40164 8415 |~ 0091 -e1257
24975 | 16479 92217 ] #0186 13419 |~e0118 =e1635
24975 | 16482 02252 | 40201 12425 [~e0140 ~+2022
24975 [ 164R4 #2371 f 42186 (16428 |=40186 ~+2868




NACA RM L58E06

PABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Continued
B

C3
Configuration M deé ey, Cp a8, c; «Cn Cy

) 3,963 oC1 [=20221] 40286 =2400] 4C019|=a0020] s0208
3,963 «01 |=40278| 40285 | =1401 =40008 | 40097
34963 005 |=e022Y| 40284 | =401 40002 | 40003
34963 +04 [=,0233| #0287 1402 40013 |-40108
34963 003 |=a0221 402P5] 2400 40023 |=40209
34963 004 |=40231| 40287 3403 «0036 |=40328
34963 004 [=20262| o0298| 4402 +0048 |=40438
34963 201 [=40252 | 40329 | 5402 40064 |=40576
3,963 #01 [=a0236{ 40322 6405 20079 |=20717
34963 201 |=40251] 20354 | 808 ¢0112 |=21017
34963 002 [=40264| 40373 | 10409 00146 |=41353
34963 002 [=402761 02392 | 12412 #0181 |=41705
34963 o024 [~40295 | 4Cs48] 16415 +0270|=s2439
34963 | 8438 | 40783 80426 | 16421 |~40162]| 40156 [~+2430
34963 | Bels | 40712 380394 12415|~a0120] 40292 [=41681
34963 | Be25 [ #0703 | #0273 | 10411 |=e01C2| 40072 [=41353
34963 | 8416 | 40675| «0361 | 2410[~+0085] #0058 (-41062
34963 | 8415 | 40622} 40346 7|=40067| ¢0048|~e0775
34963 | Bel7 | 0606 | 40334 5404 20037 |~40631
30963 | 8417 | 40593 20328 4403 20026 |=40490
34963 | 8415 | L0602 | 49326 3402 20017 |~40355
34963 | Bel5 | 40589 | 40323 #0010 {~40237
34963 | 8413 | 40572 #0322 40007 |=40118
34963 | 8413 [ ,0558| 40327 | =401 «0001] 40008
34963 [ Beld | 40570 #0326 =1401 =40003{ 40119
34963 | 8a1e | 40560 e0328 | =2401| 40021[=40008] 40230
34963 [16458 | 41680 40357 | =2402| +0019| «0020] 40273
30963 16462 | #1714 | 49362 | =1402 00145
34963 |16461 1706 | 0371 s 00 20025
34963 [16466 | 21727 | 00373 +00 20017
34963 16461 | 21748 | 40369 | 1402 0096
34963 [16467 | 41770 | 40355 | 2402 =a0215
30963 [16465 | 41785 | 40%42| 3403 =¢0350
34963 (16463 | 41805 20338 [ 64C4 -40488
34963 (16461 | 41820 | ¢2333| 5406 ~+0623
34963 [16464 [ 41857 40325 ] 6409 ~40775
34963 [16464 | 41886 40323 | 8409 ~s1094
34963 (16464 [ 41916 40320 | 10414 -a1422
30963 [16463 | 41969 | #2315 | 12418 |=40103 =21758
34963 |16464 | 42079 [ 42292 16424 [=e0147 =42532
44653 20241 | =2400 | 40016 (=eC010| 40206
44653 40236 | =1402{ «0006|=40005| #0111
44653 40224 | =403 {-40003| «0000| s0016
40653 $7222 | 1402 |-40312} 40007 |=40099
44653 41221 | 1499 [~40021| 40010]=s0194
44653 «0229| 3401 [=40029| 40017|-40299
44653 40238 | 4403 [=,0038| #0023 |~40414
44653 40250 | 5404 [-20068| 40031 |=40530
40653 00262 | 6405 |=e0056| 40084 |=40664
44653 00287 | 8405 1-00073{ 40066 |=40543
44653 40311 | 10408 [~+0090 40089 |=s1249
44653 00336 | 12411 [=eD110] #0119 |=s1566
44653 09407 | 16413 [~e0157 #0222 |~42294
44653 40380 | 16415 (40142 40121 ]~e2251
40653 49357 | 12014 [~e0100]| 40057 [~s1555
44653 20344 | 10409 [~40084| 40041 |=a1246
45653 40338 | B409 [~40079] #0033|~s0981
44653 40325 | 6106 [-40055]| 40027|=40720
44653 | Be11 | 40630 ] 40318 503 |=40047[ 40022 (=40584
44653 | Ba13 | 40617 ] 40308 4402 |-40037| 40015 (~40468
44653 | 8413 | 40604 { 40324 | 3402 (=40028| «0005|=40344
44653 | 8413 [ 40593 ] 40324 2403 |=40020| 40003|=40239
44653 | Bal3 | #0580 40330 | 1402 [=»0011| 40002 (=40124
44653 | 8411 | 40567 | 40331 401 |[=20002| 40002 ~40009
40653 | B8a13 | 40582 40328} ~1401 [ 40007| 40002| 40096
40653 | 8412 | #0542 | 40328 | =200 ,0017| «000C| #0210
44653 (16457 | 1635 | #0311] ~2401 [ 40016 «0016| 40250
44653 16455 | «1646 | 40315] =1403| ¢00C7[ 40011 40125
44653 116453 [ 41652 | 40328 402 | «0000| +0006(=e0001
44653 {16057 | 21669 | 40322 1402 |-20006|=40007|~40097
44653 [16457 | «1687| 00300 2401 |=40013[~40012|=00223
44653 |16455 ¢1698 | 40301 3004 [~40019]=40015]|=40359
4e653 16453 [ #1708 | #0295 | 4403 |[~¢0025(~a0021(~e0475
44653 116452 | 41753 | 40282 5402 |=e0032 -s0611
40653 (16048 | 41763 | 40275 | 6409 [~a00a1 0744
44653 |16460 | 41816 | 40256 8408 |~e0055 -+1025
40653 16458 | «1872] 40241 10411 [~e0072 ~41343
44653 116458 | 41901 | 00224 12414 {~e0088| «0017(=s1662
44653 [16461 | 42035 ] 40179 16419 [=e0129| 40076|~e2386
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TABLE II.- AERODYNAMIC CHARACTERISTICS IN SIDESLIP OF CONFIGURATIONS INVESTIGATED - Concluded

NACA RM IS8E06

o B -
Configuratiom | M ek cy, Cn de ¢ Cn Cy M d:;, cL Cra, 8 Cy
F 24294 405 [=e0154] 40087 =4409] ,0000 40235 [ 34963 | =402 |=+0099 | +005kF =44 04 [=40001
#0001 40151 [3.963 | =402 }-¢0087 | 40054 | ~2400( 40000
+0000 40113 | 3,963 o01 [=40079 | 0053 | =~1400[ 0000
+0001 #0068| 3,963 | =402 F-40095] #0051 202 40000
»0001 400291 13,963 | —¢01 [=e0087] 40051 | 1404| 400C0
40000 =200041 |3,963 «01 }=401034 40053 | 2401| 40000
«0000 ~20048] [3,963 | —406 [++0095] 40044 | 3405 «0000
240001 «s0093] 13,963 +01 [=e00287 ] 40048 4406 | 40000
#0000 ~30159( |3,963 5407 | #0000
+0000 =40225] [34963 6007 [ +0000
40000 20378 {34963 8413 | 40000
«0000 =s0640| |34963 10414 | «0000
«0000 40954 [3,963 12022 | #0000
~e0001(=40420(=41716| |24963 16429 |-+ 0001 =0
~40001{=40504 [~42473| |3.963 [ =e02 [=40093 | «0046 [ 20424 [<40001|=40355 |=42143
~20001{=40495|=42586| [34963 | 8415 | 20853 00428 | 20427 | «0000[=40373]=¢2322
~00001|~40422|=21874| [34963 | Be12 [ 40798 40453 | 16431 |=40001[-00324
=40335|~s1226 | [3e963 | 8e25 | 40722 40473 | 12424 |=40001]=.0251
-40288{-,0895 | |34963 216 | «0674 | ¢0486 [ 10417 [-40001
~40230{=40620| {34963 | 8424 [ 406287 20493 | 8415 [-40001
~00174|=40629| [30963 | Bels | «0607] 40501 | 6410 [=e0001
=e0147[=00298 | {34963 | 8415 | 40574 40509 | 5408|0001
=40120 [~40227] 134963 | 8415 | 40563 40510 | 4407 [|=e0001
“00088 [=20162 | [3,963 [ BalS [ 40552 ¢0515 3403 (=40001
~40059[=40074 | 13,963 | 8413 | 40542 40518 | 2404 |=40001
=00028 [~400301 134963 | 811 | 40510 40525 1404 |=40001
+0000| 40036 [34963 [ 8411 | 40501 40528 | =402 [-40001
00032 40097 [ |3,963 [ 8413 | 40515| 20526 | 1400 [=40001
00058 | 40163 | 13,963 | Ba13 ] 40506 | 40523 [ ~2402 [~+0001
+0112} #0317 |3.963 [ 8423 | 0530 40503 | ~4¢05 |[=s0001
#0123 | 40531 13,963 16427 | 41519 40905 | =407 j=40001
00069 «0350| (3,963 [16425 | 42544 60919 ] -2400] 40000
40041 40235 3,963 {16425 | 41550 | 40923} =2403{ 40000
00014 | 40109 3,963 [16424 | 41568 80929 «01| «0000
=40021| 400101} 13,963 {16435 ! 41580 40939 | 1406 (40001
=40050|=200981 13,963 {16424 | 41592 ¢0930| 2,406 [-40001
—+00751-40214 | 13,963 }16628 | «1603| 40933 | 2,04 40000
~40001 [=40103 |=40357 | {3,963 (16428 | +1614( 60932 4407 [-.0001
+00001=40133 [=40454 | 13,963 [16426 '] 41624 0931 | 5,07 40000
=s0585 | 13,963 (16430 [ 41657 40927 | 6411 | 40000
~e0884 | 13,963 (16429 | #1683 40921 8416 |=+0001
=e1174 | 43,063 [16429 .} «1750| 40905 | 10421
~e1460 | 13,063 (16430 [ 41799 «0892 | 12424
=02163 [ 13,963 [16433 | +1895 40869 16437
=40001 |=40859|-429121 [3,963 16437 | 41996| ¢0829 | 20430 40000 [«+0366 |=42629
«0000| «0114| 40225 | j4a653 «01 | +0025| 40044 | ~4403 |=40001 | 4s0098] 40242
+0000| 40052 40134 14,653 002 J-a0015] 40050 | =1499 [=¢0001| «0047| 40120
40000 40025 #0076 ) 14,653 202 [=40007{ 00054 | =-499]|=40001| +0016{ 40049
40000 |=40009 [ 40043 | {4,653 +02 } +0000] 0034 404 [=40001 [=40005
#0000 |=40038 | 40004 | {4,653 | =401 | 40008] 40033 1,04[-40001
=40001 [~40067 [~s0047 | la4653 [ ~¢02 |-,0013| «0036| 2403[=e0001
#0000 [=40094 (=40106 { 14,653 | =403 }=40005] 20031 ] 3,04 )=40001
~e0001 [=e0124 [~20144 ] 4,653 | =401 +0003| 40035 4903 [=40001
20975 | 403 |=e0090| 40028 | 5408]-40001]~e0152=40216 | [4,653 | =402 |-40016] «0033| 5404 [=s0001
24975 =:03 [=.0081] #0024 6813 <0000 ~20284 | |4,653 a2 [=20007{ 40032 6410 |[=s0001
24975 | =401 [~+0056] ¢0016| 8415 |=s0001|=¢0215 [=40529 | |4,653 | =402 |=e0013] 40028 | 8,409 |=40001
20975 | =01 |=40045| 40012 | 10422 [~40001 [=e0254|=40810 | 4,653 400 | +0010] 40026 | 10415 |=40001
24975 | =402 [=40051] 00004 | 12432 [~40001 [=40287 |-41096 | lass53 000 | 40007 40027 | 12419 ]=40001
24975 ~e02 [=40040} 40017 | 16445 |=40001 [=e0363|=¢1731 | 4,653 «02 00002 | 00034 ] 16427 [=+0002
24975 400 40011 [ 40015 | 20042 |=40002 |=s0425 |~42379 | a 653 002 | 40028] 40032 | 20419 [~40002
44653 +03 | «0087| 40082 403 {=40001 {=40003 |~20020
2,975 | 2422 | 41047 ] 40469 | 20445 )-,0002 |=40413 [~42564
20975 | 8421 | 20979 | 404950 | 16445 |=e0002 |=20349 [=41888 | [4.653 | 8411 | 40947 40385 | 20420 |-40002 [=40332 [~e2243
20975 7| Ba22 | 40885 | 40500 ) 12435 1-40002 |-40278 [=41292 | [4,653 | 8416 | 40891 40410] 16424 |-40002 -41656
24975 BelQ 40808 | «0522 | 10426 }=40002 |=e0237 [=41001 | 14,453 8e13 4C817| «0437 ] 12419 [=a0003
24975 | 8e18.] 40781} «0832 | 8418]-20002|-40190 [-40747 | la,653 | 8415 | 40766 40482 | 10416 }=40002
2,975 8416 40686 | #0542 6616 (=6 0002 |=60147 [=20522 | 44653 8415 +0763] 40854 8al4 [=20002
24975 | 8418 | 40653 | 40341 | 5410]|~e0002(~40123 |=00417 | l4,653 | 8413 | 40724 40456 | s.08|=s0003
20975 | 8413 | ¢0611 | 00553 | 4409|=40002]<40100 [=e0324 | l4ee53 | 8412 | .0687{ 40861 | 5407]=s0003
24975 | 8413.) 40601 | 40554 | 3407[|-40002[-60076 |=40247 | 44653 { 8410 | 40677( «0461| 4404 (=40002
20975 8e12 20571 ] 40563 2305 [=e0001 |=e0050 [=s0145 | 4,683 8410 «06681 40472 3403
2,975 Bels | 20564 ] 40567 1405 |=40001 [=40024 |=40087 | 14,653 8412 +0657| «0a78 2402
20975 | 8414 [ 40554 | 40568 203 [=40001} 40001 [=40010 | |4,653 | se12 | o0648| 40878 | 1403
20975 | 8414 [ 00539 | 40562} ~14021~40001| 40027 40085 [ 14,653 | 8e12 | 40667 10476 20k
20975 | 8416 | ¢0547 | 40555 | =2401 |~e0001| 40055 | 40156 ['lo,653 | 8eis | o0658] vou77| =499
24975 8418 | 40580 | 40541 | =4405}-40001] ¢0103| 40316 [la,653 | as14 | 0648] 40473 | =1499
40653 | 8412 | 40658] 40861 | =403 [«00001 +0209
20975 | 16227 | ¢1688 | 20933 ] =42081-,0001| 00109} 49512 {4,653 | 8413 | +0725] «0475 403 [=40001{ 40003 |=e0021
20975 | 16431 [ o1717 | 40938 =2405=40001| 40061 40299
20975 | 16044 | 417311 40955} ~1400]=s0001| «0041 | ¢0159 {1 653 | 16423 | +1572] 40760 ~4e04{=00001| 40082 | 0412
20975 | 16440 | #1737 ] 40962 003 [=00001| 40017 40051 | L4 653 [16022 =2400]=40001| +0045 [ 40202
20975 [ 16437 | ¢2723 ] 40963} 1405]|-,0001|=20013)-40064 | 4,653 | 16423 ~1400]-40001 +0024| 0102
20975 | 16437 | 01747 | 40971 2409|-00001{=¢0038 |=40180 | |4,653 [16424 1405 {~s0001 =e0118
24975 | 16437 | 01758 | 40973 3405 |=40001]=40061 {40270 | 4,653 [16425 2408 |=40002 -.0218
20975 | 16436 | #1778 | 40964 4408|-00001 |=20084 [=40401 | |a,653 | 16426 3405 [=e0001 -¢0328
24975 | 16034 | 61799 | 40969) 5412 [~40001{~a0107 {~e0506 | |4, 653 [16426 4006 |=e0002 -40428
20975 | 16033 | 418046 1 40961 6413 |~00001 |~e01301~e0668 114,653 [16426 5410 |~s0001 40537
2,975 | 16433 | 018371 40962] 8620]~s0001|=00177{=40896 | |a, 653 [16426 6011 |=+0001 |*e0107 |=40847
24975 | 16432 41891 § 240946 | 10427 [~e0001 |=60219 [=+1188B | {4,653 | 16.28 8413 |~e0001 |=e0139 [=40806
20975 116433 | 41963 | 40935] 12433 |=¢0001=e0261]-41488 |14 653 | 16429 10617 “e1118
24975 | 16041 | 42078 ] 40872 | 16450 |~¢0001|=0325 [«42118 | |4,653 | 16427 12419
20975 | 16045 | 42200 ] 20826 | 20045 |=40001 |=e0377 [=02775 | [4.653 | 16426 16427
4¢653 | 16429 20422
40653 | 16429 12421
40653 | 16426 5408
4e653 [ 16424 | 43639] 40779 +02]|=40002| 40007 |-40008
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TABLE III.- INDEX TO FIGURES

Figure Data presented for variation of - Configuration
3 CmcL, CI(L’ CmO’ and aq with M All wing-on configurations
i Cp with « v’ A1l wing-on and wing-off configurations
5 A0y with o All wing-on and wing-off configurations with
ventral fin
6 ACy with a 28.8° wing-on and wing-off configurations
with and without ventral fin
7 Cy, with B for a= 0°, 8°, and 16° - All wing-on configurations and FVHZy
8 Experimentsl end estimated Cr All configurations with H2
and cmq_ (at o = 0°) with M
9 Cn and o with Cp - wiFvely
10 Cp eand a with Cp WiFVHSY
n C, snd o with Cr, WAFVE2
12 Cp and o with Cp WFVESY
13 Cp end a with Cy Wi
o Cp avd o with OrL WaFVELY
15 Cyp and a with Cf WEFVE2Y
16 Cp 8nd a with Cp WEFVEDv
17 Cp and o with Cj, WeF
18 Cp and Cp with o F
19 Cp and Cp with o FVES
20 Cp and Cp with a FVESY
21 @, P, and M {Schlieren photographs) wirvaly
WEFVELY
22 a, B, and M (Schlieren photographs) warvaly
WoFVEZY
23 Oty Cpgs and Cpp with o / A11 28.8° wing configuretions
2k CYB’ Cnﬁ’ and Czﬁ with o A1l 45° wing configurations
25 CYB, CDB, and C'Lp with « All wing-off configurations
26 aCyg, Alng, and 40 with o ya AT1 28.8° wing-on and wing-off configurations
with ventral fin
27. ACY’3 » ACng, and AClB with o 28,8° wing-on and wing-off configurations with
and without ventral fin
28 ACyp, OCng, snd ACzp with o A11 45° wing-on and wing-off configurations
with ventral fin
29 zfby and 1lfby with o All 28.8° wing-on and wing-off conflgurations
with ventral fin
30 z/by and 1/by with a 28.8° wing-on and wing-off with and without
ventral fin
31 zfb, and 1fb, with a 211 45° wing-on and wing-off configurations
32 Cp with g for a=~0° 8° and 16° 7 A1l configurations
33 Experimental and estimated ACy , A1l configurations with 2
0ng, and ACy, with M for a = 0°
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Relative wind

: e

Relative wind

Figure 1.- System of axes. Arrows indicate positive values.
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Figure 2.- Concluded.
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(a) 28.8° swept wing. (b) U45° swept wing.

Figure 3.- Summary of static-longitudinal characteristics for various

model configurations iy = -4°; B = 0C.
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Figure 5.- Variation of the tail increment ACp with o for various model configurations with
and without the wings.
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1 Figure T.- Effect of
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B e
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(a) Uncorrected angle of attack, 0°.

horizontal-tail configuration, wing sweep, and Mach number on the variation

of Cp with sideslip angle.
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(b) Uncorrected angle of attack, 8°.

Figure 7.- Continued.
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(c) Uncorrected angle of attack, 16°.

Figure T.- Concluded.
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Figure 8.- Comparison of experimental and estimated values of CLOL and Cma for
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Figure 10.- Aerodynamic characteristics of the model with the 28.8°
swept wing, low horizontal tail without dihedral, vertical tail,
and the ventral fin. iy = -4°; B = 09,
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Figure 12.- Aerodynasmic characteristics of the model with the 28.8°

swept wing, low horizontal tail with -15° dihedral, vertical tail,
and the ventral fin. iy = -40; g = 0°.
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Figure 1%.- Aerodynamic characteristics of the wing-fuselage combination
with the 28.8° swept wing. B = 0°.
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wing, low horizontal tail with -15° dihedral, vertical tail, and the
ventral fin. 1y = -4°; B = 0°.
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Figure 22.- Schlieren photographs of the complete test model with the
45° swept wing in the Langley Unitary Plan wind tunnel.
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Figure 30.- Effect of ventral fin on the variation with a of vertical (z/by) and

longitudinal (1/by) location of effective center of pressure of the tail for the

model with and without the 28.8° swept wing.
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Figure 31.- Variation with a of the vertical (z/by) and longitudinal (1/b,) location of the

effective center of pressure of the tail for various model configurations with and without
the 45° swept wing.
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(a) Nominal angle of attack, 0°,

Figure 32.- Effect of horizontal taill configuration, wing sweep, and Mach number on the variation
of Cp with angle of sideslip.
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(b) Nominel angle of attack, 8°.

Figure 32.- Continued.
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Figure 33.- Comparison of experimental and estimated values of ACYB, AﬂnB, and AC;, at
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0° for model configurations with the low horizontal tail without dihedral.
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